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'SUMMARY 

A  !?0  hour  flight  test  was  conducted  on  both  the  7.1EGBI  and  VC86260 
propellers.  These  tests  were  conducted  on  the  United  Aircraft 
Corporation  B-170  test  bed  aircraft  which  was  removed  from  long  time 
storage  and  reconditioned,  A  .7-3EGB1  gearbox  was  modified  to  a  shaft 
configuration  for  use  in  thu  VC86260  propeller  flight  tedt.  Ttevelcp- 
ment  tests  and  a  $ 0  hour  engine  PFRT  were  conducted  on  this  gearbox. 
Both  test  propellers  and  gearboxes  were  assembled  primarily  from 
hardware  used  in  development  testing  programs  on  the  73EGBI  and 
VC86260  propellers.  In  general,  both  propellers  performed  satisfac¬ 
torily  during  their  respective  testa,. 
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INTRODUCTION 


The  73EQB1  propeller  was  developed-  under  Navy-  Contract 
NOw  60~05>5>6-d  to  the  point  where  it  was  considered 
capable  of  passing  a-  50.  hour  .PFRT  engine  test,  :k  $0 
hour  PFRT  engine  test  was  then  successfully  conducted 
under  Navy  Contract  NOw  6lr~06h2~d, 

The  VC86260  propeller  was  developed  under  Navy  Contract 
NOw.  62-06t9-d,  Development  of  this  propeller  included 
a  hour  engine  PFRT’  and  a  whirl  stand'  PFRT, 

Late  in  I96I1,  Hamilton  Standard  received  Bureau  of  Naval 
Weapons  Contract  NOw  61j-0635-di.  to>  conduct  the  preparatory 
phase  of  the  flight  test  and  in  mid-1965  Bureau  of  Naval 
Weapons  Contract  NOw  6^-0^33-d  was  received  to  conduct, 
the  flight  test  of  the  73EGB1  find  VC86260  propellers. 
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03JECT 

This  test  .program  was  conducted  to  evaluate  the  performance 
and  endurance  capabilities  of  the  73EGB1  and  VC0626O  propellers 
during  50  hour  flight  tests. 
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-  CONCLUSION 

It  is  concluded  that  the  73EQ31  and  VC.86260  propellers  demonstrated 
satisfactory  performance  and  endurance  characteristics  during  the 
flight  test,  program. 
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PREPARATORY  PHASE 

The  preparations  for  the  flight  test  were  conducted  under  Bureau  of 
Naval  Weapons  Contract  NOw  61i-Q63‘>-di.  This  phase  consisted  of  two 
major  areas  of  effort. 

Aircraft 

The  aircraft  used  as  the  flying  test  bed  was  a  Boeing  B-17G  modified 
to  accept  a  fuselage  nose  mount  nacelle.  Figure  1,  Appendix  A  is  a 
photograph  of  the  airplane  at  the  start  of  modification  for  this  test,. 
When  reactivated  for  this  test,  the  aircraft  hjad  been  in  storage  for 
two  years  and  had  not  flown  for  five  years. 

The  airframe  provides  a  four  point  mounting  adapter  for  the  test  nacelle  - 
as  shown  in  Figure  2,  Appendix  A-.  This  photograph:  also  shows  the 
firewall  and  the  exhaust  duct  for- the  T6U-GE-1  engine  used  during  this 
test  program. 

The  nacelle  Structure  designed  and  fabricated  for  this  test  consisted 
of  as  two-section  tubular  steel  frame,  '  Figure  3, .Appendix  A  is  a  photo- 
•'graph  of  the  frame,  with  a  gearbox  mock-up  installed,  ori  an  assembly 
jig..  The  frame  supported  the  engine,,  gearbox-propeller*  paneling,  air 
inlet  duct,  oil  tank,  engine  and,  propeller  input  systems,  and  instru¬ 
mentation.. 

The  air  inlet  duct,  designed  and  manufactured  for  the  installation  was 
subjected  to  an  engine  test  to  insure  that  the  circumferential  distortion- 
of  the  air  across  the  engine  compressor  face  was  within  the  limits  set 
forth  by  the  engine  manufacturer'.  This  test  revealed  the  duct  to  be 
satisfactory  for  use  on  the  test  installation.  Figures  U  and  £, 

Appendix  A  show  the  air  inlet  duct  installed  in  the  test  house  for 
evaluation, 

\ 

The  test  installation  was  operated  from  a  control  station  in  the  bomb 
bay  area  of  the  aircraft.  This  station  is  shown  in  Figure  6,  Appendix  A. 

Data  Was  recorded  by  oscillograph,  Figure  7,  Appendix  A,  and  on  a  photo 
panel,  Figure  8,  Appendix  A. 

Figure  9,  Appendix  A,  is  a  photograph  of  the  left  side  of  the  test 
installation,  Figure  10,  Appendix  A,  is  a  photograph  of  the  test 
installation  from  underneath,  and  Figures  il  and  12,  Appendix  A  are 
photographs  of  the  fight  side  of  the  test  installation.  All  photo's 
are  of  the  test  installation  for  the  73EGB1  propeller* 
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Aircraft  -  (continued): 

* 

In  addition,  to  the  manufacture  and  installation  of  the  test  nacelle,, 
it  was  necessary  to  recondition  the  aircraft  for  relicensing.  This 
included  the'  depreeerving  of  the  aircraft,  refabrioing  of  the  control 
surfaces,  and  the  procurement  and  installation  of  new  radio  equipment 
to  conform,  to  the  new  FAA  requirements .  The  aircraft  was  licensed  for 
day  VFRby  the  FAA.  Figure  13,  Appendix  A  is  a  photograph  of  the 
aircraft  with  the  "73EGB1  propeller,  ready  for  flight,  and  Figure  lh 
Appendix  A  is  a  photograph  of  the  VC86260  propeller  installation  ready 
for  flight. 

SK£6029  Speed  Reduction  Gearbox 

The  SKfi>6029  Speed  Reduction  Gearbox  is  the  same  gearbox  used  in  the 
73EGB1  Integral  Gearbox  Propeller,  modified  to  ashafttype  configuration.  . 
Figures  and  16,  Appendix  A  are  photographs  of  the  gearbox  in  an 
assembly  standi  The  unit  is  designed  to  accommodate  a  T-6I4.  engine  of 
3180  Iff  military  rating  at  15,600  rpm.  Maximum  input  speed  and  torque 
for  the  gearbox  are  17,000  rpni  and  1200  ft-lb,  The  gear  reduction  ratio 
is  12.08*1. 

To  modify  the  73EGB1  gearbox  to  the  SK£6029  configuration,  the  following 
changes  are  necessary; 

1.  Replacement  of  the  propeller  tail  shaft  with  a  propeller 
mounting  shaft  in  accordance  with  AND  101^2-60 A. 

'  i 

■! 

2.  Replacement  of  the.  propeller  control  with  a  transfer 
bearing  to  provide  the  gearbox  lubricating  oil. 

3.  Addition  of  a  control  torque  retainer,  ' 

The  configuration  of  the  SK£6029  gearbox  used,  for  this  test  is  defined 
by  Model  Specification  No.  £06?.  This  unit,  S/N  GB  IOU,  consisted 
mainly  of  parts  used  during  the  static  structural  testing  of  the  73EGB1 
propeller.  New  parts  were  incorporated  to  obtain  the  shaft  type 
configuration  or  where  dictated  by  normal  test  procedure.  A  VC8626O 
Variable  Camber  Propeller  was  used  to  load  the  gearbox,  and  a  T6U-GE-1 
engine  was  used  as  the  power  source • 

A  short  development  test  was  run.  on  the  SK£6029/VC86260  configuration 
to  determine  their  compatiability,  and  to  evaluate  the  functional  and 
structural  suitability  of  the  gearbox  to  perform  the  £0  hour  PFRT.  This 
test  was  conducted  in  the  Hamilton  Standard  "E"  engine  test  cell  and 
consisted  of  37  hours,  2!?  minutes  of  running.  Operation  was  checked 
in  both  steady  state  and  transient  conditions.  No  problems  were 
encountered  during  this  test,  and  the  gearbox  was  considered  to  be 
satisfactory  for  subjection  to  the  J>0  hour  PFRT, 
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SK56029  Speed;  Reduction  Gearbox  (continued): 

The  50  hour  PFRT  engine  test  of  the  SK56029  gearbox  was  conducted  in 
accordance  with  paragraph  of  MTL-P-26366A.  The  tcct  uaa  run  in 

the  Hamilton  Standard  "E"  engine  test  cell.  The  test  cell  incorporates 
a  horizontal  intake  with  a  variable  cone  orifice  and  a  vertical  exhaust. 
Control  apparatus  and  test  instrumentation  were  housed  in  a  room  over¬ 
looking  the  test  cell..  Figure  17,  Appendix  A  is  a  photograph  of  the 
test  cell  with  gearbox/propeller  installed  and  Figure  18,  Appendix  A 
is  a  photograph  of  the  control  room.  Two  levers  mounted  .  a  quadrant 
in  the  control  room  were  used  to  control  engine  and  prop  .ler  operation. 
One  lever,  the  condition  lever,  was  used  to  set  propeller  governing 
speed  and  to  provide  a  manual  feather  signal  to  the  propeller  control. 
The  second  lever,  the  power  lever,  wa3  used  to  control  engine  power 
through  input  to  the  fuel  control  and  also,,  through  an  electric  switch 
located  on  the  quadrant  and  a  solenoid'  located  on  the  test  stands  to 
provide  a  reversing  signal  to  the  propeller  control.  A  switch  located 
on  the  propeller  control  panel  provided  electrical  feather  and  unfeather 
signals  to  the  propeller  control. 

Instrumentation  used  to  monitor  the  required  engine,  ^gearbox,  and 
propeller  parameters  is  tabulated  in  Figure,  22,  Appendix  A. 

\  . 

Prior  to  initiating  the  test,  the  gearbox  was  completely  disassembled 
and  laidr  out  for  inspection  by  Hamilton  Standard  Engineering  and  by 
Hamilton  Standard  and  Government  Quality  Control.  At  that  time  all 
indications  of  abnormal  wear  were  noted  oh  the  pre-test  inspection 
record,  and,  any  necessary  part  replacements  were  made.  The  gearbox 
>  was  then  assembled  per  Hamilton  Standard  Specification  HS  1U55. 

v 

Testing,  as  specified  by  paragraph  Ij,!?. 2  of  MIL-P-26366A,  consisted 
-  of  propeller  performance  tests  prior  to  and  following  endurance 

running,  and  endurance  testing  consisting  of  $ 0  one-hour  flight  cycles. 
Plan  of  Test  128PT-89  describes  in  detail  the  test  procedure  used  for 
the  $0-hour  PFRT.  This  Plan  of  Test  and  log  sheets  covering  the  test 
are  contained  in  Appendix  B. 

Following  the  testing,  the  gearbox  was  again  disassembled  and  laid  out 
for  inspection.  All  conditions  of  abnormal  wear  not  noted  on  the  pre¬ 
test  inspection  record  were  then  noted  on  the  post-test  inspection 
.  record.  Copies  of  both  pre-test  and  post-test  inspection  records  are 
contained  in  Appendix  B,  . 

Gearbox  operation  throughout  the  test  was  excellent.  There  were  no  ... 
instances  of  chip  detector  shutdowns  or  abnormal  vibration- indications. 

Propeller  operation  during  the  test  was  satisfactory,  with  no  unusual 
incidents  occurring.  . 

Post-test  examination  of  the  gearbox  revealed  the  detail  parts  to  be 
in  good  condition. 

It  was  concluded  that  the  SK56029  gearbox  had  demonstrated  satisfactory 
endurance  characteristics  during  the  test,  and  was  qualified  for 
flight  testing. 
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DESCRIPTION  GF  TEST 


The  flight  phase  of  the  program  was  .conducted,  under  Bureau  of  Naval 
Weapons  Contract  NOw  6£o0533~ci,  This  phase  was  conducted  in  two  ;partSi  ! 

The  first  part  was  a  fjO-hour  flight  test  of  the  73.EGB1  Integral  Gearbox 
Propeller.  This  test  was  conducted,  primarily  to  evaluate  the  air¬ 
worthiness  of  the  gearbox.  The  second  part  was  a  $0~hour  flight  test 
of  the  VC86260  Variable  Camber  Propeller  installed  on  a  modified  73EGB1 
gearbox. 

73EGB1  Propeller 

The  73EGB1  propeller  is  an  integrated  unit  consisting  of  hub,  control, 
and  speed  reduction  gearbox.  The  hub;  is  similar  to  the  Hamilton 
Standard  63E60  propeller-  hub,  but  with  the  rear  barrel  half  modified 
to  provide  a  tailshaft  for  assembly  with  the  gearbox  , and  the  fluid 
transfer  system  modified  to  accommodate  oil  flow  to  the  hub  from  the 
rear  mounted-  Control.  The  control,  mounted  at  the  aft.  end  of  the 
.gearbox,  is  functionally  similar  to  the  propeller  control  nOw  in 

service  on  the  AO-1  aircraft.  The  main  feature  which  distinguishes 
the  73EGB1  from  previous  Hamilton  Standard  propellers  is  the  integrated 
gearbox..  This  unit  is  designed  to  accommodate  a  T6U  engine  of  3180  HP 
military  rating  at  15>,66o.  rpm,  Maximum  input  speed  and  torque  for  the 
gearbox  are.  17,000  rpm  and  1200  ft-lb.  Gear  reduction  ratio  is 
12.08:1.  Complete  descriptions- of  the  73EGB1  propeller  may  be  found  in 
the  Hamilton  Standard  Model  Specification  No.  370UB>  the  Hamilton 
Standard  73EGB1  Propeller  Development  Report  No.  HSER  2789,  and  the 
Hamilton  Standard  73EGB1  ^0-hour  PFRT  Report  No.  HSER  3U07. 

The  configuration  of  the  73EGB1  propeller  used  for  this  test  was 
essentially  the  same  as  that  used  for  the  5>0-hour  PFRT.  Minor  modifi¬ 
cations  were  made  to  incorporate  a  63E60  spinner  and  an  instrumentation 
flight  ring.  This  unit  consisted  mainly  of  parts  used  during  develop¬ 
ment  testing, 

VC86260  Propeller 

The  VC8626O  propeller  consists  of  a  hub  and  a  control.  The  hub  differs 
from  other  Hamilton  Standard  hydromatic  propellers  in  that  it  has  a 
tandem,  or  two-atage  arrangement  of  blades  with  a  means  for  varying 
the  blade  angle  schedule  between  the  forward  and  rear  blades.  This 
arrangement  permits  the  forward  and  rear  blades  to  act  as  one  to 
achieve  the  effect  of  a  high  camber  blade  for  take-off  and,  by  differ¬ 
ential  pitch  change,  to  revert  to  a  low  camber  staggered  biplane 
arrangement  for  cruise.  The  control  is  essentially  the  same  as  the 
63E6O  propeller  control  with  minor  modifications  to  make  it  compatible 
with  the  propeller. 
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VC86260 .  Propeller  (continued) : 

This  unit  is  designed  to-  accommodate  a  T61i  engine  with  a  2765  HP 
take-off  rating  at  ll6o  rpm-,  A  complete  description:,  of  the  VC86260 
propeller  may  be  found  in  the  Hamilton  Standard  Model  Specification 
No.  5oo6a. 

The  configuration  of  the  VC86260  propeller  and  SK56029  gearbox  used 
for  this  test  were  essentially  the  same  as  that  used  for  their 
respective  50-hour  PFRT * s.  Minor  modifications  were  made  -to  incorporate 
an  instrumentation  flight  ring.  This  unit  consisted  mainly  of  parts 
used  during  development  testing. 

Test  Method 

The  testing  was  conducted  on  the  nose  mounted  nacelle  of  ,thq  modified 
B-17G  aircraft,  The  test  installation  was.  controlled  from  a  panel  in 
the  aircraft  bomb  bay  area-.  Instrumentation  used  to.  monitor  the 
required  propeller  and  engine  parameters  is  tabulated  in  Figure  -23. 
Oscillograph  recording  equipment  was  employed  where  necessary  for 
determining  propeller  performance  versus  time  and  to  record  blade 
stresses  during  the  vibration  stress  survey  portions  of  the  testing. 

A  photo  panel  was  used  to,  continuously  record  critical  installation 
parameters. 

Prior  to  and  at  the  conclusion  of  testing*.  the  propellers  were  completely 
disassembled  and  laid  out  for  Hamilton  Standard  Engineering  inspection. 
Assembly  of  the  test  units  was  then  conducted  in  accordance  with  their 
respective  specifications.  A  brief  engine  check  out  of  each  unit  was 
then  performed  prior  to  installation  on  the  aircraft* 

Testing  of  each  propeller  consisted  of  ground,  and  flight  vibration 
surveys,  ground  and  flight  performance  tests,  operation  under  unusual 
attitudes,  taxi  tests,  and  endurance  cycles.  Flans  of  Test  Nols. 

128PT-90  and  128PT-9!  describe''  in  detail  the  test  procedures  used  for  | 
the  73EGB1  propeller,  and  Plans  of  Test  No*s,  128PT-93  and  128PT-9U 
describe’’,  in  detail  the  test^procedures  used  for  the  VC86260  propeller. 

Te3t  Chronology 

A  chronological  order  of  test  is  presented  in  Figure  21;  Appendix  A 
for  the  73EGB1  propeller  and  in  Figure  25  Appendix  A  for  the  VC86260 
propeller. 
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General 


Testing  was  conducted  in  accordance  with  the  plans  of  test  within  the  limits 
of  aircraft  and  test  engine  capabilities.  Maximum  airspeed  was  established 
as  that  speed  which  could  be  maintained  with  the  aircraft  engines  at 
maximum  cruise  power  and  the  test  engine  at  idle  power.  This  airspeed 
varied  from  2b0  mph  indicated,  at  5>000  feet  £o  l6£  mph  indicated  at  30000 
feet.  Maximum  attitudes  attainable  were  h5>  abox’t  the  roll  axi'3,  25°  about 
the,  pitch  axis,  and  zero  "g1*.  Attempts  to  run  a.  negative  "g"  condition  were 
discontinued  when  oil  pressure  was  lost  on  all  engines  during  this  maneuver. 

Ambient  temperatures  observed  during  the  test  ranged  from  .+  2U°F  to  +£U°F 
on  the  ground  and  +i$°F  to  -U6°F  during  flight. 

Engine  power  'was  altitude  limited.  Take-off  power  could  be  pbtained  up 
to  approximately  11,00.0  feet,  and  at  30,000  feet  6C#  ‘normal  rated  power 
was  the  maximum  attainable , 

During  both  the  73EGB1  and  VC86260=  portion.  of  the  test,  the  aircraft  was 
flown  for  a  shprt  period  of  time  with,  the  reciprocating  engines  shut  down. 
Figure  19  Appendix  A  is  a  photograph  of  the  aircraft  in  flight  with  the 
73EGB1  propeller,  and  Figure  20  Appendix  A  Is  a  photograph  of  the  aircraft 
in  flight-  with  the  VC8626O  propeller.  Figure  21  Appendix  A  is  v  photograph 
of  the,  aircraft  in  flight  with  the  VC86260  propeller  feathered, 

73EG31  Integral  Gearbox  Propeller 


Vibration  Stress  Survey 

The  propeller  stress  survey  indicated  that  both  bending  and  shear  blade 
stresses  were  well  within  acceptable, limits  over  the  envelope  of  test 
conditions.  A,  summary  of  the  vibration  stress  levels  is  presented  in 
Figure  26  Appendix  A.  These  findings  confirmed  data  obtained  previously 
by  Hamilton  Standard  on  similar  blade/hub  configurations.  The  73EGBl/6903~lb 
propeller  was  concluded  to  be  satisfactory,  from  a  blade  vibratory  stress 
standpoint,  for  continuous  operation  on  the  aircraft  at  the  specified 
flight  test  conditions. 


Nacelle  Temperature  Survey 

* /  « 

The  nacelle  temperature  survey,  conducted  in  accordance  with  128PT-90, revealed 
that  temperatures  in  the  engine,  propeller-gearbox,  and  nacelle  area  were 
well  within  the  limits  set  forth  by  both  the  engine  manufacturer  and 
Hamilton  Standard  over  the  range  of  test  conditions,  A  tabulation  of  the 
measured  temperatures  is  presented  in  Figure  27  Appendix  A, 
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DISCUSSION  ( continued),  j 


Propeller  Performance 

The  propeller  exhibited  satisfactory  performance  throughout  the  test.  No 
problem  areas  were  encountered  over  the  range  of  altitude,  airspeed, 
temperature,,  and  attitude  flown,  Steady  state  governing  was.  good  during 
all  phases  of  the  test.  Propeller  response  to  power  and/or  condition  lever 
transients  was  also  good  during  the-  program,  A  tabulation  of  pitch  change 
rates  -and  blade  angle  changes  for  various  altitudes,  airspeeds,  power,  and 
propeller  speeds  is  shown  in  Figures  28  ana  29  Appendix  A*, 

Electrical  feathering  and  unfeathering  operation  was  marginal  during  the 
early  portion  of  the  test.  Various  changes  were  made  to  thd  oil  system 
without  significant  improvement  in  auxiliary  pump  operation.  These  changes 
included  revision  of  the  plumbing  between  the  oil  tank  and  the  gearbox  to 
disassociate  the  auxiliary  pump  inlet  line  from  the  propeller  control  oil 
line,  and  changes  to  the  oil  tank,  vent  line  to  provide,,  a  slight  pressure 
head  on-  the  tank.  The  pump  was  then  replaced  with  a  new  one,  and  electrical 
feathering  and  unfeathering  was  excellent  for  the  remainder  of  the  test. 

A  tabulation  of  both  electrical  and  mechanical  feathering  and  inif  gathering 
times  for  various  altitudes  and  airspeeds  is  presented  in  .Figure  30  Appendix 
A.  .  ...  ' 

Propeller  reversing  operation  was  satisfactory  during  the  taxi  tests.  A 
tabulation  of  reversing  times  from  various  powers  at  varying  speeds  is 
presented  in  Figure  .31  Appendix  A, 

Attitude  Checks 

Gearbox/propeller  operation  was  evaluated  to  the  design  limits  of  the  unit 
a3  limited  by  the  aircraft..  Operation  of  the  unit  was.  satisfactory  over 
the  range  of  attainable  attitudes.  Propeller  governing  was  unaffected  by 
changes  in  attitude.  Gearbox  oil  outlet  temperatures  were  monitored  closely 
during  thi3  check,  A  tabulation  of  temperature  rise  versus  attitude  is 
shown  in  Figure  32  Appendix  A, 

Flight  Cycles 

The  propeller/gearbox  was  subjected  to  a  total  of  10  one-hour  flight  cycles. 
Each  cycle  consisted  of  a  lf>  minute  climb,  30  minutes  of  level  flight,  and 
a  15  minute  descent.  This  cycle  was  designed  to  approximate  the  conditions 
the  unit  would  be  subjected  to  in  service.  During  these  cyclgs,  the  oil 
inlet  temperature  to  the  gearbox  was  varied  from  100°F  to  21f>  F.  No 
problems  were  encountered  during  this  portion  of  the  test. 

Propeller  Endurance 

During  the  test  three  incidents  of  propeller  malfunction  occurred. 

As  discussed  in  a  previous  section  of  this  report,  electrical  feathering  and 
unfeathering  action  w»3  marginal  until  the  auxiliary  pump  was  replaced. 

The  original  pump  had  been  used  during  the  development  test  of  the  propeller, 


h«  r-**A  7/«a 


12 


^4 


>w  -tf*  - 


HAMILTON  ST  AH  OAHO 


REPORT  HO.  HSER  U07.6 


DISCUSSION  (continued)? 


and  had  accumulated  an  unknown  amount  of  time.  It  its  felt  that  the 
feathering/unfeathering  problem  was  a  result  of  a  partially  worn  out  pump. 

During  ground,  run  6,  the  propeller  brake  was  badly  damaged  by  being, 
partially  actuated  while  the  ground  run  was  in  progress.  This  was  a  result  . 
of  a  slight  pressure  trapped  in.  the;  bralce  actuation  system.  The  actuation 
system  was  reworked;  to  provide  a  more  positive  means  of  venting  to  preclude 
this  situation  and  no  further  problems  wore  experienced  with  the  brake . 

During  ground'  run  lit,  oil  was  found  leaking  from  the  propeller  in  the 
blade  to,  barrel  seal  area.  The  propeller  was  disassembled  on  the  aircraft 
for  examination*  It  was  found  that  the  teflon  strip  cemented  to  the  blade 
shank,  for  the  blade  packing  to  ride  cn,  was  loose.  This  problem  was  a 
result  of  improper  preparation  of  the  blade  for  assembly  of  the  teflon  strip. 
The  blades  were  repaired,  by  installing  new  teflon  strips,  and  reinstalled 
in  the  propeller.  No  further  incidents  of  leakage  occurred  for  the  remainder 
of  the  test.  Post  test  inspection  of  the  hardware  did  not  reveal  any 
evidence  of  abnormal  wear  or  distress  in  any  areas  of  the  propeller  or 
gearbox. 

VC86260  Variable  Camber  Propeller 


Vibration  Stress  Survey 

The  propeller  stress  survey  indicated-  that  both  bending  and  shear  blade 
stresses  were  acceptable  for  all  conditions  tested.  The  summary  data  from 
the  survey  is  presented  in  Figures  38  through  6l  Appendix  A.  Figures  38 
through  $ 1  Appendix  A  show  the  data  obtained  during  static  ground  running. 
The  stress  levels  are  well  within-  limits  for  all  conditions  tested.  It  will 
be  noted  that  the  midblade  stresses  tend  to  increase  momentarily  at  a 
frequency  of  two  times  propeller  speed  (2P)  during  reverse  transients. 
(Reference  Figures  Ii5>,  50,  and  5l  Appendix  A).  This  increase  occurs 
because  a3  the  rpm  decreases  momentarily  during  the  reverse  cycle  the 
propeller  speed  approaches  or  passes  through  the  resonant  speed  for  the  2P 
first  flatwise  mode  of  the  blade. 

The  high  propeller  vibration  noted  at  idle  power  in  ground  run  9  is  felt 
to  be  a  result  of  the  propeller  being  at  the  2?  resonant  speed  with  a  high 
crosswind  component.  This  would  tend  to  excite  the  aircraft,  and  test 
installation  mounting  structure  with  a  whirl  excitation  at  a  frequency  of 
3P.  This  could  result  in  an  appreciable  motion  of  the  engine  and  airframe 
particularly  if  the  excitation  frequency  were  close  to  a  resonant  frequency 
of  tho  power  plant  and/or  airframe .  There  are  no  measured  or  analytical 
data  available  to  confirm  that  such  a  relationship  between  excitation  and 
resonance  frequencies  existed  on  this  installation,  however  the  fact  that 
increasing  propeller  speed  would  stop  the  vibration  tends  to  substantiate 
this  theory. 
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Data  obtained  during  taxi  tests  are  presented  in  Figures  $2  through  55 
Appendix  A,  these  runs  coyer  reverse-unreverse  transients  from  forward 
powers  ranging  from  idle  to  take-off.  Again  the  stress  levels  are 
acceptable. 

Data  obtained  during  steady-state  flight  conditions  are  presented  in  Figures 
56  and  5?  Appendix  a,  It  will  be  noted  that  these  stress  levels  are 
extremely  low  which  would  be  expected  for  an  installation  of  this  sort 
where  the  propeller  is  essentially  isolated  in  an  airstream  and  the  thrust 
lino  inclination  is  small. 

Figures  58  through  6l  Appendix  A  present  data  obtained  during  yaw  maneuvers 
at  various  indicated  airspeeds.  This  data  must  be  evaluated  on  a  qualita¬ 
tive?  basis  since  a  precise  means  for  measuring  yaw  angle  was  not  available, 
■While  the  stress  levels  are  low  it  is  readily  apparent  that  the  rear  blades 
are  much  less  sensitive  to  2P  excitation  due  to  angular  inflow  than  are  the 
front  blades.  This  condition  was  indicated  by  some  very  limited  data 
obtained  in  early  wind  tunnel  model  tests  but  the  reason  for  this  loading 
split  and  its  relation  to  blade  angle  and/or  airspeed  are  not  now  completely 
understood. 

The  VC86260/2FD1UA3~6  &  2FElliA3~6  wa3  concluded  to  be  satisfactory  from  .a 
blade  vibratory  stress  standpoint  for  continuous  operation  on  the  aircraft 
at  the  specified  -flight  conditions. 

Nacelle  Temperature  Survey 

The  nacelle  temperature  survey,  conducted  in  accordance  -with  128PT-93* 
revealed  that  temperatures  in  the  engine,  propeller,  gearbox,  and  nacelle 
area  were  well  within  the  limits  set  forth  by  both  the  engine  manufacturer 
and  Hamilton  Standard  over  the  complete  range  of  test  conditions,  A 
tabulation  of  the  measured  temperatures  is  presented  in  Figure  33 
Appendix  A, 

Propeller  Performance 

The  propeller  exhibited  satisfactory  performance  throughout  the  test.  With 
two  exceptions,  no  problem  areas  were  encountered  over  the  range  of  altitude, 
airspeed,  temperature,  and  attitude  flown.  Steady  state  governing  was 
acceptable  during  all  phases  of  the  test,  A  tendency  for  the  propeller  to 
increase  speed  as  the  airspeed  or  altitude  increased  was  noted.  Propeller 
response  to  condition  lever  transients  was  satisfactory  during  the  program. 
Propeller  response  to  power  lever  transients  was  satisfactory  except  that 
transients  from  idle  to  take-off  power  would  result  in  a  higher  than  desired 
overspeed  of  approximately  150  rpm.  A  tabulation  of  pitch  change  rates  and 
blado  angle  changes  for  various  altitudes,  airspeeds,  powers,  and  propeller 
rpm* s  is  shown  in  Figures  and  35  Appendix  A, 

Both  the  rpm  increase  problem  and  the  overspeed  problem  were  felt  to  be  the 
result  of  a  higher  than  deoirod  hysteresis  band  in  tho  propeller  .-.governing 
system.  During  tho  development  running  of  the  $h\56029  gearbox,  it  was 
found  that  the  hysteresis  band  cf  the  VO0626O  propeller  was  approximately 
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DISCUSSION-  (continued): 

+  30  propeller  ifpir.  vide.  From  a  r.ct  npui'd,  it  war.  possible  to  change 
propeller  speed  up  to  30  rpm  before  the  propeller  blade  angle  would 
change  to  correct  the  off speed.  This  is  analogous  to  the  increase  in 
propeller  rpm  with  increases  in  aircraft  speed  or  altitude,  since  a  change 
in  blade  angle  is  necessary  to  keep  rpm  constant  if  airspeod  or  altitude 
change  and  the  ordy  input  to  the  propeller,  for  this  blade  angle  change, 
is  an  rpm  off speed  signal.  Since  the  VC36260  propeller  was  not  particularly 
sensitive  to  small  rpm  offs  peed  signals,  the  rpia  change  with  altitude  and 
airspeed  was  large  enough  to  be  easily  noted.  The  excessive  rpm  overshoot 
on  idle  to  take-off  power  lever  transients  was  also  a  result  of  this 
governing  system  hysteresis.  Examination  of  the  oscillograph  records  ' 
taken  during  these  power  lever  transients  showed  that  blade  angle  did  not 
start  to  increase  until  the  propeller  was  in  a  slight  overspeed  condition. 
When  the  blade  angle  did  start  to  increase,  the  pitch  change,  rate  was  quite 
rapid  as  can  be  seen  in  Figure  35  Appendix  A.  However,  because  of  the 
amount  of  blade  angle  change  necessary  during  this  transient,  the  overspeed 
reached  approximately  150  rpm  before  the  blades  had  increased  pitch 
sufficiently  to  absorb  the.  engine  power..  This  over  speed  was  well  within 
the  structural  limits  of  the  propeller. 

Feathering  and -un feathering  operation  was  good  throughout  the  program.  A 
tabulation  of  both  electrical  and  mechanical  feathering  and  unfeathering 
times  for  Various  altitudes  and  airspeeds  is  presented  in  -Figure  36 
Appendix  A, 


Propeller  reversing  operation  was  satisfactory  during  the  taxi  tests..  A 
tabulation  of  reversing  times  from  various  powers  at  varying  speeds  is 
presented  in  Figure  37  Appendix  A, 

Attitude  C hecks 


Propeller  operation  was  evaluated  at  various  attitudes  to  the  design  limits 
of  the  assembly,.  ',s  limited  by  the  aircraft,  Operation  of  the  unit  was 
satisfactory  over  the  range  of  attainable  attitudes.  Propeller  governing 
was  unaffected  by  changes  in  attitude  about  the  roli  and  yaw  axe3.  Rotation 
about  the  pitch  axis  did  result  in  changes  in  propeller  speed  as  discussed 
under  propeller  v  i'formance. 


Flight  Cycles 


The  propeller  was  subjected  to  a  total  of  33  one-hour  flight  cycles.  Each 
cycle  consisted  of  a  15  minute  climb,  30  minutes  of  level  flight,  and  a  15 
minute  descent.  During  thege  cycles,  the  oil  inlet  temperature  to  the 
gearbox  was  varied  from  100  F  to  2l5^F,  No  problems  were  encountered 
during  this'  portion  of  the  test. 


Propeller  Endurance 


Dur 

and 

the 


ng  the  test  there  was  one  incident  which  required  propeller  disassembly 
hardvsro  replacement,  Tnis  incident  occurred  during  ground  run  5  when 
pro pel 3 or  would  not  increase  pitch  without  the  use  of  the  auxiliary 
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pump.  Disascembly  of  the  propcllur  control  revealed  the  steel  rotating 
sleeve  had  ’’picked  up"  on  the  babbitt  lined  rotating  sleeve  allowing  high; 
pitch  pressure  to  drain  directly  to  the  pressurised  sump,  investigation 
revealed  that  the  rotating  sleeve  aid  not  include  a  change  which  should 
have  been  incorporated  to  improve  its  pressure  balance.  The  rotating 
sleeve  was  reworked  to  this  change,  and.  with  a  new  stationary  sleeve 
assembled  in  the  control.  No  further  problems  were  experienced,  with  the 
propeller  or  control. 


Post  test  inspection  of  the  hardware  did  not  reveal  any  evidence  of 
abnormal  wear  or  distress  in  any  areas  of  the  propeller  or  gearbox* 
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TEST  NACELLE  STRUCTURE  ON  ASSEMBLY  JIO 


(Negative  No,  X19369) 
FIGURE  3 
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FIOURE  21 


??R?  SO 

HOUR  ENGINE  TEST  lIiSTSUK3?TATI£gf 

HSZR  1076 

PROPELLER  PARAMETER 

TRANSDUCER 

READOUT 

measurement 

ACCURACY 

Speed 

Tachometer 

Eput  Meter  and 
Sanborn  Recorder 

+  0.1a 

31  ads  Angii 

Potonticastar 

Gago  and  Ss^bom 
Recorder 

Condition  lever 

Potentiometer 

Gage  and  Sanborn 
Recorder 

High  Pitch  Pressure 

Press.  Transducer 

Press.  Gage  and 
Sanborn  Recorder 

+  1% 

Lew  Pitch  Pressure 

Press.  Transducer 

Press.  Gage  and 
Sanborn  Recorder 

*2$ 

Pitchlcck  Pressure 

Press.  Transducer 

Press.  Gage  and 
Sanborn  Recorder 

+  1% 

GEARBOX  PARAMETER 

Vibration 

KB  Pickup 

EPR  Meter 

+  10% 

Oil  Inlet  Temperature 

Thermocouple 

Bristol  Recorder 

+  y% 

Scavenge  Outlet  Pressure 1 

Press,  Gage 

Press.  Gage 

+  o.S% 

ENGINE  PARAMETER 

Power  Turbine  Speed 

Tachometer 

Eput  Meter 

+  0,1% 

Gas  Generator  Speed 

Tachometer 

Eput  Meter  and 
Sanborn  Recorder 

+  0.12 

Torque 

Phase  Detector 

Gage 

1  # 

Fuel  Flow 

Potter  Element 

Gage  and  Eput  Meter 

1  ^ 

Turbine  Inlet  Temperature 

Thermocouple 

Howell  Gage 

+  0.22 

Power  Lever  Position 

*  Potentiometer 

Gage  and  Sanborn 
Recorder 

1  1J6 

Ambient  Temperature  ' 

Thermocouple' 

Bristol  Recorder 

+  3$ 

Barometric  Pressure 

Barometer  ' 

Barometer 

+  0.156 

FIGURE  22 
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50  HOUR  FLIGHT  TEST  IIlSTRUHIhTATICH 


PROPELLER  PARAMETER 

TRANSDUCER 

READOUT 

MEASUREMENT 

ACCURACY 

Condition  Lever 

Potentiometer 

Oscillograph 
and  gages  (2) 

+  1* 

Slade  Angle 

Potentiometer 

Oscillograph 
and  gages  (2) 

1 

High  Pitch  Pressure 

Pressure  Transducer 

Oscillograph  and 
pressure  gages  (2) 

+  n 

Low  Pitch  Pressure 

Pressure  Transducer 

Oscillograph  and 
pressure  gages  (2) 

+  1% 

Pitch  Lock  Pressure 

Pressure  Transducer 

Oscillograph  and 
pressure  gagas  (2) 

+ 1% 

Control  Temperature 

Thermocouple 

Gages  (2) 

13% 

Speed 

Tachometer 

Gage 

+  0.1$ 

GEARBOX  PARAMETER 

Vibration 

MB  Pickup 

EPR  Meter 

+  10$ 

Lube  Inlet  Temp. 

Thermocouple 

Gages  (2) 

+ 

Scavenge  Outlet  Temp. 

Thermocouple 

Gages  (2) 

1  3% 

Skin  Temp. 

Thermocouple 

Gage 

1  32 

Luba  Pressure 

Pressure  Transducer 

Gages  (2) 

1  3% 

Scavenge  Outlet  Pressure 

Pressure  Transducer 

Gage 

1  32 

Lube  Pump  Inlet  Pressure 

Pressure  Transducer 

Gage 

+  1% 

Vent  Pressure 

Pressure  Transducer 

Gage 

1  32 

Lube  Flow 

Potter  Element 

Gage 

+  1% 

Brake  Pressure 

Fressure  Transducer 

t 

Gage 

+ 1% 

ENGINE  PARAMETER 

t 

Power  Turbine  Speed 

Tachometer 

Oscillograph 
and  Gages  (2) 

1  °*32 

Gas  Oenerator  Speed 

Tachome ter 

Oscillograph 
and  Gages  (2) 

+  0.1$ 

Torque 

Phase  Detector 

Gage 

+  1$ 

FIGURE  23 
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50  HOUR  FLIGHT  TEST  INSTRUMENTATION  (continued) 


EJiGIisS  PARAMETER 

TRANSDUCER 

READOUT 

MEASUREMENT 

ACCURACY 

Fuel  Flov 

Potter  Element 

Oscillograph 
and  gage 

+  IS 

Fuel  Inlet  Pressure 

Pressure  Transducer 

Gage 

+  12 

Fuel  Control  Pressure 

Pressure  Transducer 

Gage 

tis 

Lube  Pressure 

Pressure  Transducer 

Gage 

+ 

Lube  Temperature 

Thermocouple 

Gage 

+  32 

Turbine  Inlet  Temperature 

.  Thermocouple 

Gage 

1  & 

Power  Lever 

Potentiometer 

Oscillograph 

+  155 

and  gage 

Vibration 

CEC  Pickup 

EFR  Meter 

+  ICS 

Strut  Pad  Temp* 

Thermocouple 

Gage 

+  32 

Accessory  Gearbox  Temp. 

Thermocouple 

Gage 

+  32 

Compressor  Rear  Frame  Temp. 

it 

Thermocouple 

Gage 

+  32 

Burner  Case  Temp, 

Thermocouple 

Gage 

+  1 

Turbine  Casing-Front,  Temp. 

Thermocouple 

Gage 

+  32 

Turbine  Casing-Rear,  Temp. 

Thermocouple 

Gage 

1  32 

Rear  Mount  Temp. 

Thermocouple 

Gage 

+  32  ' 

GENERAL  PARAMETER. 

Nacelle  Firewall  Beam  Temp. 

Thermocouple 

Gage 

-  32 

Altitude 

Gages  (2) 

+  12 

Airspeed 

» 

Gages  (2) 

+  12 

Air  Temp. 

Thermocouple 

Gages  (2) 

+  32 

FIGURE  23 
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FIGURE  2£ 


73EGB1/6903-U  PROPELLER  STRESS  SUMMARY 


FIGURE  26 


HAMILTON  STANDARD 


RKRORT  NO. 


HS3R  1*076 


TABULATION-73EGB1  PROPELLER  NACELLE  TEMPERATURE  SURVEY 


Altitude  and  Airspeed 

Power  Setting 

Groun 

Flight  Idle 

d 

Take-off 

5000  *  2C 
Plight  Idle 

lOmph 

Tako-off 

Thermocouple  Location 

Engine 

Strut  Mount  Pad 

9l*°F 

80°F 

3U°F 

! 

3h°F 

Accessory  Gear  Box 

152 

11*8 

82 

82 

Compressor  Bear  Frame 

332  • 

371* 

1*86 

Burner  Case 

292 

i*2l* 

208 

298 

Turbine  Case  Front-' 

1*38 

566 

1*06 

508 

Turbine  Case  Rear 

8  ’ 

■  61*0 

1*76 

1*78 

Rear  Mount 

106 

86 

1*6 

1*1* 

Nacelle 

5« 

Firewall  Beam 

162 

126 

1*6 

50 

Propeller-Gearbox 

i 

Control 

182 

220 

188 

190 

Gearbox  Skin 

168 

180 

132 

132 

Lube  in 

172 

198 

11*8 

158 

Lube  out 

178 

220 

166 

180 

Ambient 

U8  ■ 

U8 

19 

19 

FIGURE  27 

71 


70 


HS  ('••3 A  7/83 


TAEULATIONi 


f 


Power  Setting 

Condition 

Lever  Movement 

1000 

60%  NORMAL 

rpm-1250  rpm-1000  rpm 

1  NORMAL 

1 

700  rpm-12.1000  rum 

Altitude  & 

Airspeed 

Decrease 

Pitch  Rat( 
(Degrees/Sec) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Blade 

Angle 

Change 

(Degrees) 

Decrease 

Pitch  Rate 
(Degn  es/Sec) 

Incf  Blade 
P-D®  Angle 

(Deg.)  Changi 
:  {Degri 

Ground 

h 

8.5 

16.5-15-16.5 

5 

- r— iaza±_ 

16.5-' 

5000 «  and  150  aph 

s 

o 

12.5 

25.5-19-25.5 

U.5 

25.5- 

5000*  and  2a0  mph 

5 

13 

28-20-28 

7 

28-20- 

10000*  and  150  mph 

5.5 

11.5 

29-20-29 

6 

29-20- 

10000*  and  2U0  nph 

6 

13 

36-28-36 

5 

36-28- 

20000*  and  150  mph 

U.5 

11 

3U.5-27-3U.5 

U 

1  3  U.5-; 

20000*  and  205  mph 

U.5 

10 

UU-37-UU 

3.5 

i  JiU-37- 

30000*  and  185  nob 

5.5 

12.5 

UO-32-UO 

3.5 

i  U0-32- 

Power  Setting 


NORMAL 


BfAL 


Condition 

Lever  Movement 

1000  rpm-1250 

rpm-1000  rpm 

-4 

9  CO  rpm-l< 

1000  rpm 

Altitude  & 

Airspeed 

* 

Ground 

6 

15.5 

22.5-15-22.5 

5 

22.5-1 

5000'  and  150  mph 

5o5 

11 

29.5-22-29.5 

U.5 

29.5-; 

5000 *  and  2U0  mp'n 

5 

13 

33-23-33 

6 

33-23- 

10000*  and  150  mph 

> 

12 

35-2U-3 5 

5.5 

35-2U- 

10000*  and  21*0  mph 

U.5 

12.5 

38-30-38 

U.5 

38-30- 

TAEULATIOHf  TAEUUTIOH-73EGB1  PROPELLER  CONDITION  LEVER  TRANSIENTS 

i  NORMAL  8056  NORM- 

i 

700  rpm-12.iooO  rpm  700  rpm-1250  r pm- 700  rpm  1000  rpm-1250  rpm-1000  rpm 

ase  Incr  Blade  Decrease  Increase  Blade  Decrease  Increase  Blade 

Rate  Pitc  Angle  Pitch  Rate  Pitch  Rate  Angle  Pitch  Rate  Pitch  Rate  Angle 

« es/Sec)  (Deg.)  Change  (Degrees/Sec)  (Degree/Sec)  Change  (Degrees/Sec)  (Degree/Sec)Change 

_ j.  (Degrees) _ (Degrees) _ (Degrees) _ 


16.5-15-1 6.5 

5 

11.5 

33.5-15-33.5 

5 

12 

19.5-15-19.5 

25.5-19-25.5 

U.5 

11. 

39.5-19-39.5 

5 

lU 

27.5-19-27.5 

28-20-28 

7 

Ik 

U3-20-U3 

5.5 

16.5 

30-20-30 

29-20-29 

6 

13 

U5-20-U5 

U.5 

15.5 

31-23.5-31 

36-28-36 

5 

11 

U8-27-U8 

6 

12.5 

37.5-28.5-37.5 

3U.5-27-3U.5 

U 

10.5 

U9-27-U9 

U 

16 

36-28.5-36 

UU-37-UU 

3.5 

11 

57.5-37-57.5 

U.5 

12 

U6-38-U6 

UO-32-liO 

3.5 

11 

5U-32-5U 

K&l  TAKE-OFP 


900  rpm-l< 

1000  rpm 

900  rpm-1250  rpm-900  rpm 

1100 

rpm-1250  rpm-1100  rpm 

;  22.5-15-22.5 

5 

15.5 

27-15-27 

5.5 

16 

21-16-21 

^.5 

29.5-22-29.5 

U.5 

11.5 

33.5-21.5-33.5 

6 

12.5 

27.5-23-27.5 

S 

33-23-33 

6 

15 

37-2U-37 

U 

10 

30-26-30 

3.5 

35-2U-35 

5.5 

13 

39-2U-39 

6 

13.5 

31-25-31 

■i.5 

38-30-38 

U.5 

12 

U2.5-30-U2.5 

U.5 

11 

36-52-36 

CONDITION  LEVER  TRANSIENTS 


HSER  U0?6 


8(#  NORMAL 


1000  rpm-1250  rpm-1000  rpm 

o 

o 

CO 

rpn-1250  rpm-800 

rpa 

s) 

Decrease 

Pitch  Rate 
(Degrees/Sec) 

Increase  Elade 

Pitch  Rate  Angle 
(Degree/Sec)Change 

(Degrees) 

Decrease 
Pitch  Rate 
(Degree/Sec) 

Increase 

Pitch  Rate 
(Degree/Sec) 

Blade 

Angle 

Change 

(Degrees) 

^-33.5 

5 

12 

19.5-15-19.5 

U.5 

15 

30.5-15-30.5 

-39.5 

5 

1U 

27.5-19-27.5 

U.5 

12 

36-20-36 

'-3 

5.5 

16.5 

30-20-30 

16 

38-21-38 

U.5 

1 5.5 

31-23.5-31 

5 

1U.5 

U2.5-2U-U2.5 

3 

6 

12.5 

37.5-28.5-37.5 

U 

12.5 

U5-29-U5 

'/ 

U 

16 

36-28 ,5-36 

U 

11.5 

U6-29-U6 

-57.5 

U.5 

12 

U6-3S-U6 

U 

11.5 

5U-38-5U 

i 


TAKE-OFF 

1100  rpm-1250  rpm-1100  rpa _ 1050  rpm-1250  rpm-1050  rpm 


7 

5.5 

16 

21-16-21 

5.5 

15 

23.5-16-23.5 

.5-33.5 

6 

12.5 

27.5-23-27 .5 

U.5 

12 

29.5-23-29.5 

,  / 

u 

10 

30-26-30 

5.5 

11 

33-25-33 

-  > 

9 

6 

13.5 

31-25-31 

6.5 

15 

32. 5 -26-3?. 5 

*>"1|2,5 

U.5 

11 

36-32-36 

U 

13 

UO-33-Uo 

28 

A 
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f 


TABULATION  -  73E0‘ 


Propeller  rpm 

Setting  1130 


Power  Lever 


Movement 

Flight  I 

dle-Normal-Flight  Idle 

Flight  Idle- 

-Take-off ~F1: 

Altitude  ft 

Airspeed 

Increase 

Pitch  Hate 
(Degrees/Sec) 

Decrease 

Fitch  Rate 
(Degreas/Sec) 

Blade 

Angle 

Change 

(Degrees) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Decrease 
Pitch  Rate 
(Degrees/Se 

Ground 

2.5 

3 

15-17-15 

6 

5.5 

5000 »  and  150  mph 

10.5 

5 

17-23.5-17 

10 

5 

5000 1  and  2U0  mph 

h 

5 

19-26-19 

3.5 

5 

10000*  and  150  mph 

6 

5.5 

17-29-17 

6 

* 

0 

10000*  and  2h0  mph 

k 

6 

26-33.5-26 

3.5 

5 

20000*  and  150  mph 

2.5 

k 

22.5-32.5-22.5 

20000*  and  205  mph 

2 

3 

3U.5-U1.5-3U.5 

30000*  and  185  mph 

1 

2 

29.5-36.5-29.5 

TABULATION  -  ?32GB1  PRQPELL3F  POWER  LSVSR  TRANSIENTS 


FO!i 


1130 


•-Nornal-Flight  Idle  Flight  Idle-Take-off-Flight  Idle  Flight  Idle-Normal-Flight 


Decrease 

Pitch  Rate 
(Degreas/Sec) 

Blade 

Angle 

Change 

(Degrees) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Decrease 

Pitch  Rate 
(Degrees/Sec) 

Blade 

Anele 

Change 

(Degrees) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Decrease 

Pitch  Rate 
( Degrees/Sec) 

3 

15-17-15 

6 

5.5 

15-19-15 

0 

0 

5 

17-23.5-17 

10 

5 

16.5-23-16.5 

9.5 

a.5 

i  :.5 

5 

19-26-19 

3.5 

5 

20-28-20 

a 

a.5 

5.5 

17-29-17 

6 

* 

o 

17.5-31-17.5 

a 

6 

V'.5 

6 

26-33.5-26 

3.5 

)■  5 

27.5-36-27.5 

3 

5 

>7.5 

a 

22.5-32.5-22.5 

2 

5.5 

3 

3U.5-U1.5-3U.5 

2 

a 

2 

29.5-36.5-29.5 

a 

a.5 

F  I  G  U  R  E  29  E 


HSER  U0?6 


POWER  LEVER  TRANSIENTS 


1250 


Flight  Idle -Normal-Flight  Idle  Flight  Idle-Take-off-Flight  Idle 


Increase 

Decrease 

Blade 

Increase 

Decrease 

Blade 

Pitch  Rate 

Pitch  Rate 

Angle 

Pitch  Rate 

Pitch  Rate 

Angle 

(Degrees/Sec) 

(Degrees/Sec)  Change 

(Degrees) 

(Degrees/Sec) 

(Degrees/Sec)  Change 

(Degrees) 

0 

0 

15-15-15 

2 

3 

15-16-15 

!:.5 

9.5 

U.5 

17-21-17 

10 

5.5 

17-2U-17 

h 

h.5 

15-25-15 

U.5 

5 

15-28-15 

h 

6 

17-25-17 

3 

3.5 

21.5-27.5-21.5 

>•'.5 

3 

5 

2U-30.5-2U 

3.5 

5.5 

2U.5-32-2U.5 

2 

5.5 

19.5-27.5-19.5 

2 

k 

31-37.5-31 

h 

k.5 

27.5-33-27.5 

E  29 


72 


HAMILTON  ITMOANO 


"WORT  NO. 


KSER  1*076 


TABULATION-7 3EQB1  PROPELLER  FEATHER  TIMES 


Altitude  and  Airspeed 

Electrical 
Feather (Secs) 

Mechanical 
Feather( Secs) 

Unfeather 

(Secs) 

5000*  and  lf>0  mph 

6.0 

10.0 

13 

$000*  and  21*0  mph 

l*.l 

1*.6 

'  13 

10000 *  and  1$0  mph" 

5.9 

6.1 

12 

10000*  and  21*0  mph 

N 

0  DATA 

20000*  and  l£0  mph 

3.6 

7.1* 

12 

20000*  and  205  mph 

5.U 

6.5 

12 

30000*  and  I8f>  mph 

N 

0  DATA 

\ 

l 


FIGURE  30 


HAMILTON  STANDARD 


NWORT  MO. 


HSER  1*0 ?6 


TABULATION-? 3EGB1  PROPELLER  REVERSING  TIME 

Taxi 

Power 

Time 

Speed 

Reverse 

to 

(mph) 

Initiated 

Reverse 

From 

(Sec) 

20 

Flight  Idle 

1.9 

20 

Normal 

1.U 

* 

20 

Take-off 

1.1* 

hO 

Flight  Idle 

1.9 

hO 

•  i  Normal 

1.6 

1*0 

Take-off 

1.1* 

60 

. 

Flight  Idle 

1.8 

60 

Normal 

1.5 

60 

Take-off 

1.7 

• 

» 

FIGURE  31 
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MS  MIA  T/SS 


HAMILTON  SVAMBAKD 


RKPONT  NO. 


HSER  £4.076 


TABULATI0N-73EG31  PROPELLER  ATTITUDE  CHECKS 


Attitude  Time  Scavenge  Outlet 

at  Temperature  Change  (°F) 

Attitude 


20°  left  about  roll  axis 

5  mins 

+8 

20°  right  about  roll  axis 

£  mine 

+2 

li$°  left  about  roll  axis 

30  secs 

0 

U5°  right  about  roll'  axis 

30  secs 

0 

25°  down  about  pitch  axis  with 

10°  left  about  roll  axis 

2  min 

-3 

0 

25  down  about  pitch  axis  with 

10°  right  about  roll  axis 

2  min 

-3 

.0 

25  up  about  pitch  axis  with 

10  left  about  roll  axis 

2  min 

0 

250  up  about  pitch  axis  with 

10°  right  about  roll  axis 

2  min 

+1U 

zero  MgM 

30  sec 

0 

FIGURE  32 


■  w  ~X 


MS  7/U 
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-** 

HAMILTON  STANDARD 

MCORT  MO.  KSiiR  It 076 

TABULATI0N-7C8626O  PROPELLER  NACELLE  TEMPERATURE  SURVEY 


Altitude  &  Airspeed 

Ground 

5000 «  200  mph 

Power  Setting 

Flight  Idle 

Take-off 

Flight  Idle 

» 

Take-off 

Thermocouple  Location 

| 

Engine 

Strut  Mount  Pad 

58 

6k 

32 

3h 

Accessory  Gear  Box 

136 

162 

I8u 

190 

Compressor  Rear  Frame 

32U 

:,598 

31(6 

512 

Burner  Case 

•  278 

ttk 

216 

322 

Turbine  Case  Front 

396 

:  626 

37U 

530 

Turbine  Case  Rear 

,  53U 

736 

U18 

522 

Rear  Mount 

90 

11(6 

1(0 

1(0 

1 

Nacelle 

r 

1 

Firewall  Bern 

10U 

152 

30 

38 

Propeller-Gearbox 

Control 

86 

180 

10U 

106 

Gearbox  Skin 

128 

230 

112 

Lube  in 

138 

230 

11(2 

166 

Lube  out 

138 

266 

1 

152 

182 

Ambient 

U2 

12 

i 

1 

1 

1 

16 

16 

FIGURE  33 


TABUL AT lON-VCf 


w 

Power  Sotting 

Condition 

Lever  Movement 

1000  rpm< 

60%  NORMAL 

•1160  rpa-1000  rpm 

60 %  NORMAL 

850  rpm-1160  rptm-1000  rpm 

Decrease 

Increase 

Blade  Decrease 

Increm.se 

Blade 

Pitch  Rate 

Pitch  Rate 

Angle  Pitch  Rate 

Pitch  iRate 

Angle 

Altitude  (t 

{ Degrees/Sec) 

(Degrees/Sec) 

Change  (Degreos/Se 

sc)  (Degrofcss/Sec) 

Chang 

Airspeed 

(Degrees) 

(Degr 

Ground 

2.5 

6.! 

6500*  and  150  japh 

5 

13.5 

33-21-33 

U 

15,5.5 

33-21 

6500*  and  230  mph 

U 

11 

U3.-35.5-Ul 

u 

12 

Ul-35 

10000*  and  150  mph 

U.5 

Hi. 5 

3U.5-23.5-3U.5 

5 

lU.i.5 

3U.5- 

10000*  and  230  mph 

3.5 

10.5 

U2-37.5-U2 

3 

13  .5 

U2-37 

20000*  and  l50  mph 

U.5 

Hi. 5 

Ui.5-3U.5-Ui. 5 

U.5 

15.5,5 

Ul.5- 

20000*  and  220  mph 

3.5 

10.5 

U6-U1-U6 

U 

16.5.5 

U6-U1 

30000*  and  150  mph 

3 

12 

U6.5-U2-U6 .5 

3 

13.5 

U6.5- 

30000*  and  165  mph 

3 

11 

U8-U3.5-U3 

5 

1U 

U8-U3 

t 

Power  Setting 

Condition 

Lerer  Movement 

1000 

NORMAL 

rpm-1160  rpm-1000  rpm 

NORMAL 

900  rpm-1160  rpn«-1000  rpm 

Altitude  & 

Airspeed 

Ground 

2.5 

8.5 

17.5-13-17.5 

3 

10  1.5  17.5- 

6500*  and  150  mph 

3.5 

1U. 5 

39.5-30-39.5 

3 

Hi  ..5  39.5- 

6500*  and  230  mph 

3 

1U.5 

UU-38-UU 

3.5 

12  i,5  UU-38 

10000*  and  150  mph 

3 

15 

39.5-32-39.5 

2.5 

13.5  39.5- 

10000*  and  230  mph 

2.5 

16.5 

U6-U0.5-U6 

2 

12,5,5  U6-U0 

A 


TABULATION-VC6626C  PROPELLER  CONDITION  LEVER  TRANSIENTS 


60%  NORMAL 

80? 

-1000  rpm 

85 0  rpm-1160  rpra-850  rpn 

1000  rpn- 

-1160  rpra-1000  rpoi 

e  Blade 
ate  Angle 
s/Sec)  Change 

(Degrees) 

Decrease  Increase  Blade 

Pitch  Rate  Pitch  Rate  Angle 

(Degreos/Sec)  (Degroos/Sec)  Change 

(Degrees) 

Decrease 

Pitch  Rate 
(Degrees/See) 

Increase  Blade 

Pitch  Rate  Angle 

(Degrees/Sec)  Change 
(Degrees 

2.5 

6.5 

18-12-18 

5 

U.5 

15-12-15 

W0 

? 

33-21-33 

U 

15.5 

Uo-a-Uo 

U 

15.5 

36-2U.5- 

U1-35.5-U1 

U 

12 

U6-36-U6 

5 

9.5 

U2-37-U; 

U 

7 

3U.5-23.5-3U.5 

5 

1U.5 

U1-23.5-U1 

U 

15.5 

37-28-3' 

> 

7 

U2-37.5-U2 

3 

13 

U7-37-U7 

U 

11.5 

U3-38.5- 

L i 

7 

Ul.5-3U.5-Ui. 5 

U.5 

15.5 

U9,5-35-U9.5 

U.5 

16 

U5u5-38~ 

* 

? 

U6-U1-U6 

h 

16.5 

5l.5-Ul-5l.5 

U 

13 

U7.5-U2. 

U6.5-U2-U6 .5 

3 

13.5 

5U-U2-5U 

U8— u3*5— i»9 

5 

lU 

5U.5-UU-5U.5 

NORMAL 

TAKE- 

*1000  rpm 

900  rpm-1160  rpm-900  rpm 

1100  rpm-1160  rpm-1100  rpm 

* 

> 

17.5-13-17.5 

3 

10 

2U-13-2U 

1.5 

5 

16-13-K 

'j 

t 

? 

39.5-30-39.5 

3 

lU 

UU.5-31-UU.5 

2.5 

10.5 

37-33.5- 

UU-38-UU 

3.5 

12 

U7-38-U7 

3.5 

1U.5 

U2-U0-U: 

39.5-32-39.5 

2.5 

13.5 

U5-32-U5 

3 

11 

37-35-3' 

> 

> 

U6-U0.5-U6 

2 

12.5 

U9-U1-U9 

2.5 

18.5 

UU-U2-U1 

FIGURE  3U 


0 EDITION  LSVSR  TRANSIENTS 


HSEH  1*076 


80g  NORMAL 


1000  ri*-ll60  rpn-1000  rxai  850  rpe-1160  rpe-850  rtm 


Decrease 

Pitch  R»t« 
(Degrees/See) 

Increase  Blade 

Pitch  Rate  Angle 

(Degrees/Sac)  Chang* 

(Degrees) 

Decrease 

Pitch  Rat* 
(Degrees/Sec) 

Increase 

Pitch  Rate 
( Degree  s/Sec ) 

Blade 

Angle 

Change 

(Degrees) 

5 

U.5 

15-12-15 

2.5 

8 

23-12-23 

1* 

15.5 

36-21*.  5-36 

3.5 

16 

1*1*-26.54*1* 

5 

9.5 

1*2-374*2 

1* 

12.5 

1*6.5-37-1*6.5 

ll 

1* 

15.5 

37-23-37 

1* 

13.5 

1*5-28.5-1*5 

if 

11.5 

1*3-38.54*3 

2 

11 

1*5.5-39-1*8.5 

*9.5 

U.5 

16 

1*5*5-384*5.5 

3 

16 

51*.5-38.5-5U5 

>1.5 

1* 

13 

1*7.54*2.54*7.5 

3 

15.5 

51*4*3-51* 

5U.5 


1100 

rpn-1160  rpe-1100 

TAKE-OFF 

rP* . 

1050  rp*-ll60  rp«-1050 

rca 

1.5 

5 

16-13-16 

3 

9.5 

18-12-18 

l*l*.5 

2.5 

10.5 

37-33.5-37 

3 

13.5 

1*0-31*4*0 

3.5 

Hi.5 

1*24*0-1*2 

It 

11 

1*3.5-394*3.5 

3 

11 

37-35-37 

2.5 

11.5 

1*1-35-1*1 

2.5 

18.5 

I*l*-l*2-l*l* 

2 

12.5 

1*5.54*2-1*5.5 

R  E  3J4 


r 
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_ TABULATION  -  VC 

Propeller  rpn 

Setting  1015 


Power  Lever 

Movement  Flight  Idle -Normal-Flight  Idle  Flight  Idle -Take-off -] 


Increase 

Pitch  Rate 

Altitude  Sc  { Degrees/Sec) 

Airspeed 

Decrease  Blade  Increase 

Pitch  Rate  Angle  Pitch  Rate 

(Degrees/Sec)  Change  (Degrees  *Lec) 

(Degrees) 

Decrease 
Pitch  Rat* 
(Degrees/? 

Ground 

U.5 

2 

12-15-12 

7 

3 

6500*  and  150  mph 

18 

6 

12-38.5-12 

19 

5 

6500*  and  230  mph 

6 

3.5 

3U.5-U2.5-3U. 5 

5.5 

n 

10000’  and  150  mph 

18.5 

5 

12-38.5-12 

17 

U 

10000*  and  230  mph 

U.5 

U 

3U.5-UU-3U.5 

U.5 

3.5 

20000*  and  150  nph 

6 

U.5 

2U.5-UU.5-2U.5 

20000’  and  220  mph 

2 

3.5 

39.5-U7-39.5 

30000*  and  150  mph 

5 

3 

37-U5-37 

30000*  and  165  mph 

U.5 

2 

Uo.5-U6.5-Uo.5 

TABULATION  -  VC86260  PROPELLER  POWER  LEVER  TRANSIENTS 


1015 


?  -Normal-Flight  Idle  Flight  Idle -Take-off -Flight  Idle  Flight  IdLe-Normal-Flig] 


Decrease 

Pitch  Rate 
v Degrees/Sec) 

Blade  Increase 

Angle  P5.tch  Fate 

Change  (Dsgrees/Sec) 

(Degrees) 

Decrease  Blade 

Pitch  Rate  Angle 
(Degrees/Sec)  Change 

(Degrees) 

Increase 

Pitch  Rate 
(Degrees/Sec ) 

Decrease 
Pitch  Rate 
(Degrees/Sec 

2 

12-15-12 

? 

3 

12-20-12 

0 

0 

6 

12-38.5-12 

19 

5 

12 -UO. 5-12 

28.5 

6 

3.5 

3U.5-U2*5-3U.5 

5.5 

n 

37.5-U 3-37.5 

2.5 

U 

5 

12-38,5-12 

17 

U 

12-U1.5-12 

31.5 

5.5 

U 

3U  •  5—iUi— 3U  •  5 

U.5 

3.5 

37.5-U6-37.5 

U 

U.5 

U.5 

2U.5-UU.5-2U.5 

19 

7.5 

3.5 

39.5-U7-39.5 

2.5 

U 

7. 

37-U5-37 

6 

U 

2 

Uo.5-U6.5-Uo.5 

5 

3.5 

FIG  U  R  E  35 


B 


HSER  h07S 


POWER  LEVER  TRANSIENTS 


1160 


1-Fligh  Flight  Idle  -Norml-Flight  Idle  Flight  Idle-Take-off-Flight  Idle 


se 

Rate 

es/Sec) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Decrease  Blade 

Pitch  Rate  Angle 
(Degrees/Sec)  Change 

(Degrees) 

Increase 

Pitch  Rate 
(Degrees/Sec) 

Decrease  Blade 

Pitch  Rate  Angle 
(Degrees/Sec)  Change 

(Degrees) 

* 

0 

0 

12-12-12 

6.5 

5 

12-13-12 

28.5 

6 

12-31-12 

26 

5 

12-32-12 

.5 

2.5 

h 

37-39.5-37 

3 

u 

38-U1-38 

.5 

31.5 

5.5 

12-32.5-12 

28.5 

6.5 

12-35-12 

.5  .5 

h 

U.5 

32-UO-32 

h 

U.5 

33-U1.5-33 

.5 

19 

7.5 

12-38-1 2 

2.5 

k 

36-U2.5-36 

6 

h 

30-U0-30 

.5 

5 

3.5 

36.5-U2-36.5 

IRE  35 
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HAMILTON  •T4MOAMD 


KKJ»ONT  NO. 


KSER  h076 


TABULATI0N-VC86260  PROPELLER  FEATHER  TIMES 


Altitude  And  Airspeed 

Electrical 

Feather(Ssc) 

Mechanical 
Feather (Sec) 

Unfeathe: 

(Sec) 

Ground 

3.5 

.. 

9.6 

6500*  and  15>0  mph  . 

U*6 

25.2 

16.U 

6500*  and  230  mph 

3.2 

13.2 

7.U 

10000*  and  l£0  mph 

luO 

20 

13 

10000*  and  230  mph 

1 

• 

O 

19 

12 

20000*  and  lf>0  mph 

U.o 

12 

16 

20000*  and  220  mph 

3.0 

11 

11 

30000*  and  ISO  mph 

J. 

5.0 

11 

12 

j 30000 '  and  l6S  mph 

U.O 

10 

8 

FIGURE  36 


N  MIL  TOM  •YAMDAMO 


nkpomt  no. 


HSER  1*07  6 


TABULATI0N-VC86260  PROPELLER  REVERSING  TIMES 


Taxi 

Speed 

(mph) 

Power 

Reverse 

Initiated 

From 

Blade 

Angle 

Reverse 

Initiated 

From 

Time 

to 

Reverse 

(Sec) 

20 

Flight  Idle 

0 

12.5 

1.5 

20 

Normal 

19° 

1.1*5 

20 

Take-off 

12.5° 

1.3 

Uo 

Flight  Idle 

12.5° 

1.55 

Uo 

Normal 

18.5° 

1.1*5 

1*0  . 

Take-off 

0 

13.5 

1.3 

60 

Flight  Idle 

0 

12 

1.1*5 

60 

Normal 

17°  . 

1.55 

60 

Take-off 

0 

15 

1.1*0 

FIGURE  37 
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2.  SIT  IS  TEST  MING  HON’  WHAT  WILL  RESULTS  SHOW  OR  BE  USED  FOR’ 

S.  OCSCRIM  TCST  SET  UP  INCLUDING  INSTRUMENTATION.  ATTACH  SKETCH  OF  INSTALLATION. 

4.  ITEMIZE  RUNS  TO  BE  MADE  GIVING  I  LNGTH  Of  EACH  AND  READINGS  TO  BE  TAKEN. 

5«  SPECIAL  INSTRUCTIONS.  SAFETY  PRECAUTIONS  FOR  OPERATORS  AND  HANDLING  EOUIPMENT. 
OBSERVATIONS  BY  SIGHT.  FEEL.  OR  HEARING.  LIST  POINTS  OF  OBSERVATION  WHICH  MIGHT 
CONTRIBUTE  TO  ANALYSIS  OF  ( A)  PERFORMANCE  OF  UNITS.  (Gj  INCIPIENT  TROUBLE  BEFORE 
IT  OCCURS.  ANO  (C)  CAUSE  OF  FAILURE. 

ft.  NCR  WILL  DATA  BC  USED  OR  FINALLY  PRESENTED’  GIVE  SAMPLE  PLOT.  CURVE.  OR  TABULATION 
AS  IT  WILL  M  FINALLY  PRESENTED. 


NUMBER  ENTRY  AS  LISTED  ABOVE  AND  DESCRIBE  BEL 0 * 


1.  Test  Item 

1.1  The  item  being  tested  is  the  SK56029  speed  reduction  gearbox  as 

defined  by  Model  Specification  5067  (Ref.  MIL-P-26366A  Par.  U.5.2.U). 

.  1*2  The  same  test  gearbox  shall  be  used  for  the  entire  50  hour  test 

(Ref.  MIL-P-26366A  Par.  L.5.2.1.2). 

2,1  The  object  of  the  test  is  to  fulfill  the  PFRT  50-hour  engine  test 

requirements  of  contract  NOw  61* -0635 -di  in  accordance  with  Par. 

ii.5.2  of  MIL-P-26366A  and  to  demonstrate  satisfactory  gearbox 

ODeration  and  durability. 

1.0  Test  Installation  and  Instrumentation 

3.1  Tne  gearbox  shall  be  mounted  on  a  T6U-GE-6  engine  in  "I”  propeller 

test  house  at  Hamilton  Standard.  A  VC66260-5  propeller  will  be 

mounted  on  the  gearbox,  (Ref.  MIL-P-26366A  Par.  L. 5 .2. 1.1,1) . 

3.2  The  instrumentation  shall  be  as  necessary  to  monitor  the  parameters 

defined  in  Table  I  . 

3.2.1  During  the  flight  cycle  portion  of  the  test,  the  Sanborn  Recorders 

shall  be  operated  at  a  paper  3peea  of  LMM/second  and  during  the  steady 

state  and  transient  cnecks  tte  paper  speed  shall  be  2c5  MK/sec&nd  and 


!10  MH/second  respectively.  (Ref.  MIL-P-26366A  Par.  1*5. 2. 7.1  and 

1~ .  5 . 2 . 7 . 2  o . "  ~  - H 
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3.3  Prior  to  th#  test,  the  gearbox  oil  system  shall  be  drained  and  filled  with 
new  MIL-L-7808  oil.  The  amount  required  to  completely  fill  the  system 
shall  be  recorded. 

3*3.1  Th#  oil  inlet  temperature  to  the  gearbox  shall  be  215  *  10°F. 

3.3*2  Th#  back  pressure  on  the  scavenge  pump  shall  be  30  ♦  1  psig  at  maximum 
propeller  speed  (1160). 

3*3*3  Sine#  the  gearbox  and  engine  use  a  common  oil  supply,  some  additional  oil 
will  b#  required  during  the  test  to  make  up  oil  consumed  by  the  engine. 

Th#  addition  of  this  oil  shall  not  be  considered  a  "deviation  from  normal 
operation"  as  defined  by  U.5.2.10  of  MIL-P-26366A. 

3.3.U  The  propeller  shall  be  serviced  with  MIL-H-6Q83B  Type  I  hydraulic  fluid. 

The  engine  shall  be  started,  and  the  propeller  operated  in  the  governing 
rang#  (1015-1160  rpm)  for  15  minutes.  During  this  period,  the  propeller 
shall  be  exercised  with  movements  of  both  the  power  and  condition  levers. 
Fifteen  reversals  from  900  rpm  shall  be  made.  The  engine  3hall  then  be 
shutdown,  the  oil  level  in  the  control  checked,  and  if  necessary,  oil 
added. 

If  oil  is  added,  repeat  this  procedure. 

3*h  The  engin#  propeller  control  linkages  shall  be  checked  prior  to  the  initiation 
of  actual  testing.  Power  and  condition  levers  shall  be  checked  for  correct 
rigging  and  to  insure  full  range  of  travel.  The  established  relationships 
between  the  control  linkages  shall  be  recorded.  Only  external  means  shall 
be  us#d  for  any  required  adjustments.  A  normal  checkout  of  the  electrical 
system  shall  be  made  before  testing,  (Ref.  KIL-P-26366A  Par.  Ii. 5*2*5)* 


h*0  Test  Runs 

U.l  Test  scope.  The  test  shall  consist  of  steady  state  arid  transient  performance 
checks,  and  fifty  (50)  one -hour  flight  cycles. 

h.2  Response.  Steady  state  and  transient  operation  shall  be  checked  in  accordance 
with  U.3.1  and  h*?*2  prior  to  and  following  the  cyclic  portion  of  the  test, 

U.2.1  Steady  state  operation.  After  all  external  adjustments  have  been  made  to 

obtain  the  require  operational  performance,  a  calibration  shall  be  conducted 
to  obtain  the  steady-state  data  as  specified  in  3.2  for  the  following  series 
of  power  lever  settings.  (Ref.  Table  II  )  (Ref.  MIL-P-26366A  Par  U. 5. 2. 7.1) 

(1)  Reverse 

(2)  Ground  Idle 

(3)  Flight  Idle 
(1*)  60%  Normal 

(5)  8056  Normal 

(6)  Normal 

(7)  Take-off 
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ii.2.2  Transient  operation,  after  completion  of  the  steady  state  check,  data 

will  be  recorded  automatically  as  specified  in  for  the  following  series 
of  transients.  All  lever  movements  shall  be  made  in  one  second  or  less 
with  time  allowed  for  stabilization  of  propeller  speed  at  each  new  condi¬ 
tion.  (Ref.  Table  II  )  (Ref.  MIL-P-26366A  Par.  h.5* 2.7.2). 

(1)  Flight  idle  to  60%  normal  to  flight  idle 

(2)  Flight  idle  to  8(#  normal  to  flight  idle 

(3)  Flight  idle  to  normal  to  flight  idle. 

(U)  Flight  idle  to  take-off  to  flight  idle 

(5)  Flight  idle  to  take-off  to  ground  idle 

(6)  Flight  idle  to  take-off  to  reverse 

(7)  Flight  idle  to  reverse 

(8)  Ground  idle  to  flight  idle 

(9)  Take-off  to  60%  normal  to  take-off 

(10)  Take-off  to  8($  normal  to  take-off 

(11)  Take-off  to  ground  idle  to  take-off 

(12)  Take-off  to  reverse  to  take-off 

(13)  Flight  idle  to  60%  normal  to  flight  idle 

(lli)  Flight  idle  to  8C$  normal  to  flight  idle 

(15)  Ground  idle  to  flight  idle  to  take-off  to  ground  idle 

(16)  Ground  idle  to  flight  idle  to  take-off  to  reverse 

(17)  Flight  idle  to  reverse  to  take-off 

Notei  In  (15)  and  (16)  a  maximum  of  5  seconds  shall  be  used  in 
going  from  ground  idle  through  flight  idle  to  take-off 
holding  take-off  power  for  3  second  before  moving  to  the 
next  power  setting. 

U.2.3  Miscellaneous  checks.  After  completion  of  the  transient  operation 

following  the  cyclic  portion  of  the  test,  the  following  miscellaneous 
checks  shall  be  made.  (Ref.  MIL-P-26366A  Par.  U.5.2.7.3) 

(1)  Feather  shutdown  from  flight  idle  power  accomplished  with  the 
condition  lever. 

(2)  Feather  shutdown  from  normal  power  accomplished  with  the  feather 
button.  Fuel  shall  be  shut  off  simultaneously. 

(3)  Static  feathering  and  unfeathering  after  shutdown. 

(h)  With  the  propeller  in  the  static  aondition,  reduce  the  voltage  to 
the  propeller  to  17  volts.  Then  feather,  unfeather,  reverse,  and 
unreverse  the  propeller. 

(5)  Increase  the  voltage  to  the  propeller  to  29  volts,  then  feather, 
unfeather,  reverse,  and  unreverse  the  propeller. 

(6)  With  the  propeller  operating  at  6($  normal  powar  sat  the  condition 
lever  for  1160  rpm.  Record  propeller  rpm  and  blade  angla.  Using 
the  power  lever,  reverse  the  prope?J.er,  Repeat  the  foregoing 
procedure  three  times.  (Check  LPS  operation.) 

h«3  Cyclic  test.  Following  the  response  tests,  the  gearbox  shall  be  subjected 
to  50  successive  one -hour  flight  cycles  as  defined  by  curve  P29722  and 
Tab^e  II,.  (Ref.  MIL-P-26366A  Par  lx. 5*2.8) 
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h.3»l  After  the  first,  third,  and  sixth  hour  of  operation  and  after  every  tenth 
hour  thereafter,  the  gearbox  shall  be  subjected  to  an  external  visual 
examination  for  signs  of  part  distress  or  other  irregular  functioning. 

(Ref.  MJL-P-26366A  Par  b.5.2.d) 

U»3»2  The  log  shall  be  maintained  on  a  half  hour  basis  throughout  this  test. 

In  addition  the  required  data  shall  be  recorded  at  each  operating  condition 
during  the  first  and  fifth  flight  cycles  and  each  fifth  flight  cycle  of 
operation  thereafter. 

U.3.3  Should  any  of  the  following  deviations  from  normal  operation  occur,  the 
cognizant  engineer  shall  be  notified  and  the  Government  representative 
shall  determine  whether  accrued  creditable  hours  3hall  be  disallowed. 

(1)  Failure  of  any  component  adverse]./  affecting  gearbox  performance 
or  integrity 

(2)  Detection  of  any  failure  or  excessive  wear  of  any  component  during 
teardown  inspection. 


5.0  Special  Instructions 

5.1  Pre-test  inspection.  Prior  to  initiation  of  testing  the  disassembled 
gearbox  shall  be  made  available  for  both  Government  and  HSD  engineering 
inspection.  At  this  time  a  record  shall  be  made  of  any  wear  or  part 
deviation.  The  gearbox  shall  be  assembled  per  HS  lh5$. 

5.2  Post-test  inspection.  At  the  completion  of  testing  per  h.2,  U.3>  and  h.h 
the  gearbox  again  will  be  completely  disassembled  for  inspection.  Parts 
will  be  examined  for  wear  and  compared  with  pre-test  examination  records. 
Photographs  will  be  made  of  any  unusual  wear.  (Ref.  MIL— P-26366A  Par. 
U.5.2.9) . 


The  following  limits  will  be  observed  during  the 

test. 

(1)  Turbine  inlet  temperatures 

ll60°F 

(2)  Input  torque 

1200  ft.  lbs 

(3)  Propeller  speed 

1160  rpn 

Data  Presentation 

6.1  The  final  data  from  this  test  will  be  included  in  the  final  report  covering 
the  VC66260  flight  test  program. 
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TABLE  I 


Measurement 

Gearbox 

Lube  oil  inlet  temperature 

Lube  oil  outlet  temperature 

Lube  oil  pressure 

Lube  oil  flow 

Lube  oil  inlet  pressure 

Scavenge  discharge  pressure 

Vibration  (6) 

Vent  pressure 

Brake  actuation  pressure 

Engine 

Power  turbine  3peed 
*Gas  generator  spaed 
Torque 

Vibration  (U) 

Lube  oil  inlet  pressure 
Scavenge  discharge  pressure 
Lube  oil  pressure 
Lube  oil  inlet  temperature 
Lube  oil  outlet  temperature 


Limit 

225°F  max. 

350°F  max. 

.30-80  psig 
20-60  qpm 

5  paia  min. 

30  psig  max. 

100  mils  max.  below  ICO  cps 
20  mils  max.  below  70  cn~ 
li  mils  max.  above  70  cps 

0-1  in  of  Hg 

1600  psig  max. 

17 ,000  rpm  max. 

18,500  rpm  max. 

1200  ft-lbs.  max. 

h  mils  max.  steady  state 

6  mils  max.  peaking 

5  psia  min. 

30  psig  max. 

15  psig  min. 

225°F  max. 

310°F  max. 


Fuel  flow 
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Xabla  I  (Continuad) 

Measurement 

?uel  inlet  pressure 
P&al  Manifold  pressure 
Turbina  Tent  pressure 
Diffuser  vent  pressure 
Compressor  inlet  pressure 
Compressor  discharge  pressure 
Turbine  inlet  temperature 
Compressor  inlet  temperature 

Propeller 
*Front  blade  angle 
*Speed 

•Condition  lever 
*Pover  lever 
*High  pitch  pressure 
*Low  pitch  pressure 
*Pitchlock  pressure 
Control  temperature 


Limit 

50  psig  sax. 


1160°F  nax. 


-21°  to  +830 
1200  rpm  nax. 
0-160° 

0-170° 

1300  psig  max. 
800  psig  max. 
300  psig  max. 
2$0°F  max. 


Parameters  noted  by*  are  to  be  recorded 


on  Sanborn  recorders. 
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TA3LS  II 


Test  Conditions 


Condition 

Power 

{HP) 

Propeller  Speed 
Setting  (rp*) 

Input  Torque 
(ft-ib) 

Take-off 

2765 

1160 

1036 

Military 

2570 

1160 

963 

Normal 

221*5 

1015 

961 

90%  Morsel 

2020 

1015 

865 

803C  Nornal 

1796 

1015 

769 

75%  Normal 

1681* 

1015 

721 

60%  Normal 

13U7 

1015 

577 

Flight  Idle 

300  (sax) 

— 

— 

Ground  Idle 

190  (sax) 

— 

— 

Reverse 

2530 

1160 

— 

~V""  ' 


CUOKNC  OIKTidOCN  CO. 


j.ino  m  oictzocn  hrapm  pamid  cuqcnc  oictzocn  co 


.!« 


F-*?l  C !*>b 


TEST  NO.  12SFT-90 


HAMILTON  STANDARD 


PAGE  I  OF  _ 4. 


PLAN  OF  TEST 


JC«:  50-Hour  Flight  Test  of  73SGB1  Propeller 

PROJECT  h  ORDER 104— AOO— 10QA 


.an  prepared  *v:  D.K.Leishgan 


approved  »y 


U.K.Leishman 


INSTRUCTION:. - - - - - TEST  StGttilUt:  _ ' 

Time  period:  November  1965 _  ro  January  1966 

1.  WHAT  IS  ITEM  BEING  TESTED7 

2.  «HY  IS  TEST  BEING  Run7  WHAl  WILL  RESULTS  SHOW  OR  8f  USED  fOA7 

DESCRIBE  TEST  SET  UP  INCLUDING  INSTRUMENTATION.  ATTACH  SXI TCH  Of  INSTALLATION. 

4*  ,TEH!ZE  Ru*S  T°  BE  MADE  GIVING  LENGTH  Of  EACH  AND  READING  T.i  b:  Tak£N. 

CCIAL  INSTRUCTIONS .  SAFETY  PRECAUTIONS  FOR  OPERA ToHi  AN!«  HANOI  ING  EOUIPMENT. 
OBSERVATIONS  BY  SIOfT.  PEEL.  or  HEARING.  LIST  POINTS  OF  OBSERVATION  WHICH  MIGHT 
M8UTE  TO  ANALYSIS  OF  (a)  PERFORMANCE  OF  UNITS,  (fi)  INCIPIENT  TROUBLE  BEFORE 
IT  OCCURS.  And  {Cl  CAUSE  OF  FAILURE. 

6.  HOW  WILL  DATA  BE  USED  Oft  FINALLY  PRESENTED7  GIVE  SAMPLE  PLOT.  CURVE.  OR  TABULATION 
AS  IT  WILL  BE  FINALLY  PRESENTED. 


— ENTRY  AS  LISTED  ABOVE  AMD  DESCRIBE  BELOW 
To  TEST  I  TEW 

-1.1  The  item  being  tested  is  the  73EGBI  Integral  Gearbox  Propeller  as 
_ defined  by  P/L  SK53517.  ' 


OBJECT  OF  TEST 

The  object  of  this  test  is  to  evaluate  the  airworthiness  of  the 
propeller. 


.  7S5T  installation  and  instrumentation  ” 

The  propeller  shall  be  mounted  in  the  nose  nacelle  (Ref.  L-SA5 p) 

of  the  UAC  B-17  aircraft.  A  T64-OE-I  enpine  shall  be  used  as  the 
power  sou r c e . 

Ibe  instrumentation  shall  be  as  necessary  to  monitor  the  parameters 
_defined  in  Table  I.  ~ 

_The  instrumentation  and  techniques  used  for  the  vibration  stress 
survey  shall  bo  as  specified  in  Plan  of  Test  122PT-91.  ” 

During  the  flight  cycle  portion  of  the  test,  the  oscillograph  ohaTT" 

QP^.rR^ed  fit  a  aneed  of  .46  in /sec  and  during  the  steady  state 
and  transient  checks  the  speed  shall  be  U .  {Tin /sec. 
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4.0  TT3T  R»3JS 

4.1  Test  scope.  Tne  test  shall  consist  of  n  vi br~ti o-  stress  survey,  a 

nacelle  temner^ture  survey,  r-ore"ler  stead"  state  and  transient  rerform- 
ance  checks,  propeller  attitude  operation  checks,  an i  flight  cycles. 

4.2  Vibration  stress  survey. 

4.2.1  Reference  -  Plan  of  Test  1?«>F'T-01 . 

4.3  Nacelle  temperature  survey.  (Repeat  on  ground  and  at  5000*,  IAS  POO  moh.) 
The  temperatures  at  the  points  noted  in  Table  II  shall  be  measured  at  the 
following  power  settings.  The  setting  shall  be  maintained  until  the  tem¬ 
peratures  stabilize.  (Ref.  Table  III) 

1.  Flight  Idle 

2 .  Take-off 

4.4  Control  Response.  (Repeat  on  ground  and  at  50O0',  1^,000*,  20,000’,  and 
3°, 000*  with  IAS  of  15  mph  and  max  attainable.)  Steady  state  and  tran¬ 
sient  operation  shall  be  checked  in  accordance  wit>  4.4.1,  4.4.2,  4.4.3, 
and  4.4.4.  as  limited  by  engine  power. 

4.4.1  Steady  state  operation.  A  calibration  shall  be  made  to  obtain  steady 
state  data  as  specified  in  7 .2  for  the  following  series  of  power  settings. 
(Ref.  Table  III) 

1.  Ground  Idle 

2.  Flight  Idle 

3.  60$  Normal 

4.  80 %  Normal 

5.  Normal 

6.  Take-off 


4.'».2  Condition  lever  transients.  After  completion  of  the  st^adv  state  c^eck, 
data  will  be  recorded  as  specified  in  2.2  for  the  following  series  of 
transients.  (Ref.  Table  III)  All  condition  lever  movements  shall  be 
made  in  one  second  or  less,  with  a  pause  to  allow  conditions  to  stabilize 
between  burst  and  chop. 


\ 


1.  Set  power  at  60$  normal 

a.  1000  rpm  to  1250  rpm  to  1000  rpm 

b.  900  rpm  to  1250  rpm  to  900  rpm 

c.  800  rpm  to  1250  rpm  to  R00  rpm 

d.  700  rpm  to  1250  rpm  to  700  rpm 

2.  Set  power  at  80$  normal 

a.  1000  rpm  to  1250  rpm  to  1000  rpm 

b.  900  rpm  to  1250  rpm  to  900  rpm 

c.  R00  rpm  to  1250  rpm  to  800  rpm 
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3.  3et  power  at  normal 

a.  1000  rpm  to  1250  rpm  to  1000  rrn 

b.  900  rrm  to  1250  rrm  to  °0O  rr~> 

4.  Set  power  at  take-off 

a.  1100  rrn  to  1250  rpm  to  11^0  rpm 

b.  1050  rpm  to  1250  rpm  to  10^0  rrm 

4.4.3  Power  lever  transients.  After  completion  of  the  condition  lev°r  tran¬ 
sients  data  will  be  recorded  as  specified  in  3.2  ror  the  following  senes 
of  transients.  (Hef.  Table  ITT).  All  lever  movement?  shall  be  made  in 
one  second  or  less,  with  a  pause  to  allow  conditions  to  stabilize  between 
burst  and  chop. 

1.  Set  condition  lever  at  113°  rrm 

a.  80%  normal  to  normal  to  normal 

b.  60^  normal  to  normal  to  6 0%  normal 

c.  Flight  idle  to  normal  to  flight  idle 

c.  Normal  to  take-off  to  normal 

e.  80%  normal  to  take-off  to  80 %  normal 

f.  60^  normal  to  ta^e-off  to  60 %  normal 

g.  Flight  idle  to  take-off  to  flieht  idle 

2.  Set  condition  lever  at  1250  rpm  and  repeat  the  power  lever  move¬ 
ments  of  1. 

4.4.4  Transient  operation.  After  completion  of  the  rowpr  levor  transients, 
data  will  be  recorded  as  specified  in  3*2  for  the  following  series  of 
transients.  (Re'’.  Table  ITT) 

1.  Flight  idle  to  60#  normal  to  flirht  idle 

2.  Flight  idle  to  80%  normal  to  flight  idle 

3.  Flight  idle  to  normal  to  flight  idle 

4.  Flight  idle  to  take-off  to  flight  idle 

5.  Take-off  to  <90^  normal  to  take-off 

6.  Take-off  to  60%  normal  to  take-off 

7.  Take-off  to  ground  idle  to  take-off 

4.5  Feathering  and  unfeatherinr  checks.  Check  electrical  and  mechanical 
feathering  and  unfeatherine  operation  at,  pro  in  d  idle  power  of  the  test 
engine,  at  altitudes  of  5°f>0',  10,000 00,000'  }  and  30,000'  with  IAS 
of  150  and  max  attainable. 

4.6  Taxi  Tests 

4.6.1  Make  reverse  transients  at  forward  velocities  of  ?o^  [ln)  and  60  mph  IAS 
from  the  following  test  engine  powers. 

1.  Flight  idle 

2.  Normal 

1,  Take-off 


Man  of  T^st  1?  ’PI-90 


Pape  4  of  4 


4.7  Attitude  checks. 


4.7.1  With  the  te3t  propeller  operate nr  at  *0*  of  norm=l  power,  aH^tude  of 
20,000'  and  max  attainable  airsreed,  chec-'  rearhcx  operation  vvJi  the 
aircraft  in  level  flight  inclined  20°  to  each  side  for  a  period  of  five 
minutes. 

4.7.2  With  the  te3t  propeller  operating  at  normal  rower,  altitude  of 
20,000*  and  max  attainable  airspeed,  checv  gearbox  operation  with  the 
aircraft  in  level  flirht  inclined  up  to  45°  to  each  side  for  a  period 
of  30  seconds. 

4.7.3  With  the  test  nronel.ler  operating  at  60v  normal  nower,  altitude  of 
2^,000* ,  checv  gearbox  operation  with  the  aircraft  in  as  steap  a  nose- 
down  attitude  (45°  max)  as  possible  inclined  10°  to  each  side  for  as 
long  as  possible. 

4.7.4  With  the  test  propeller  oreratin?  at  take-off  power,  altitude  of  5000*, 
check  gearbox  operation  with  the  aircraft  in  the  steepest  possible  nose- 
up  attitude  inclined  10°  to  each  side  for  as  long  as  possible. 

4.7.5  With  the  test  propeller  operating  at  normal  power,  altitude  of  20,001*, 
check  gearbox  operation  with  the  aircraft  being  flown  in  a  manner  to 
exert  a  force  of  negative  one  "g"  for  a  period  of  up  to  sixty  seconds. 

4.7.6  With  the  test  propeller  operating  at  normal  power,  altitude  of  20,000', 
check  gearbox  operation  with  the  aircraft  being  flown  in  a  manner  to 
exert  a  zero  "g"  condition  for  a  period  of  up  to  thirty  seconds. 

4.P  Flight  cycles,  ^he  time  necessary  to  accumulate  a  total  of  50  hours  of 

test  will  be  made  up  of  one-hour  flight  cycles  as  defined  by  Table  III 
and  Curve  1.  Eac*1  cycle  will  be  started  at  an  altitude  of  1000*.  Half 
of  the  cycles  will  be  run  with  an  oil  inlet  temperature  to  the  test  engine 
and  gearbox  of  200-22 5° K,  and  the  remainder  with  an  if let  temperature  as 
cold  as  possible. 

5.0  SPECIAL  INSTRUCTIONS 

5.1  The  oil  used  for  the  propeller,  gearbox,  and  engine  shall  be  WIL-I.-7^0B, 

5.2  The  maximum  input  toroue  to  the  gearbox  shall,  be  1135  ft-lbs. 

5.3  The  maximum  steady  state  propeller  speed  shall  be  1250  rpm. 

5.4  The  maximum  allowable  turbine  inlet  temperature  shall  be  11B0°F, 

5.5  Brake  actuation  pressure  shall  be  1600  psig  maximum. 

5.6  If  safety  of  flight  considerations  indicate  that  02  and  #3  propellers 

should  not  be  feathered  in  flight,  avoid  continuous  operation  of  02  and 
03  engines  between  1200  and  1600  rpm  and  between  2300  and  2600  rpm  if 

0 5  propeller  is  operating  above  flight  idle  power. 

5.7  Avoid  ground  running  on  05  propeller  betvreen  900  and  1050  rpm  at  gear  box 
input  torques  above  960  ft-lbs. 


TA3I.S  I 


*sz 


Aaf.ftratic 


Fiaraaeter 

Han  re 

Visual 

Hecoriin? 

Aircraft  attitude 

X 

Blade  Angle 

-21°  to  *7*r 

X 

X 

Control  temperature 

0  to  3«X>°F 

X 

High  pitch  pressure 

0  to  !5'X}  psi 

X 

X 

Low  pitch  pressure 

0  to  IKY*  ps’ 

y 

X 

FitchlocV  pressure 

0  to  1500 

X 

Y 

Gearbox  vent  pressure 

0  to  5  psi 

X 

Gearbox  lube  putp  inlet  cressure 

-25"  to  +25  psi 

X 

Gearbox  scavenge  pressure 

0  to  10  psi 

X 

Gearbox  lube  pressure 

0  to  150  psi 

Y 

Gearbox  lube  flow 

0  to  75  cpn 

X 

Gearbox  lube  in  temperature 

0  to  225°? 

X 

Gearbox  lube  out  temperature 

0  to  275°? 

X 

Gearbox  vibration  {6} 

0  to  20  mils 

X 

Brake  pressure 

0  to  1600  psi 

X 

Power  turbine  rta 

0  tc  17000  rpm 

V 

X 

Gas  generator  rpw 

0  to  19000  rr>m 

X 

Toroue 

0  to  1200  ft-lbs. 

X 

rbel  Flow 

0  to  1500  pph 

X 

X 

Turbine  inlet  temperature 

0  to  1160°F 

X 

Fhgine  oil  temperature 

0  to  250° F 

X 

Fhgine  oil  pressure 

0  to  100  psi 

X 

Fhgine  vibration  (4) 

0  to  5  mils 

X 

Power  lever 

0  to  1?5° 

X 

X 

Condition  lever 

0  to  110° 

X 

X 

Outside  Air  temperature 

X 

Aircraft  weight 

X 

TAELS  II 
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tiacelle  Temperature  Survey 
All  temperatures  are  washer  type  ?/C's. 


Location 

Ean?e 

Engine: 

Strut  count  pad  top 

• 

O-3-0OP? 

Accy.  ease  bolt  circle 

^-30 !P? 

Earner  case  top 

c-vm°? 

Turbine  casing  forward  top 

0-1000°F 

Turbine  casing  aft  top 

0-10D0°F 

Lord  nount 

0-3C0°F 

JJacelle: 

Firewall  beara 

0-3C0°F 

Propeller-Gearbox : 

Control 

0-300°F 

Gearbox  Rear 

0-3 00°  F 

Lube  oil  in 

0-300°F 

Lube  oil  out 

0-300°F 

TABLE  IJJ 


Test  Conditions 


Condition 

ftocinal  Power 
(hp; 

Propeller  Speed  Setting 
(rras) 

Input  Toroue 
ifft-lbs) 

Take-off 

2350 

1250 

99! 

Military 

2690 

1250 

935 

Korea! 

2270 

1130 

877 

9Q£  normal 

2045 

1130 

790 

cO^  normal 

1816 

1130 

702 

15%  normal 

17C0 

1130 

656 

60 %  normal 

1360 

1130 

534 

Flight  idle 

300  max. 

— 

— 

Cround  idle 

190  max. 
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PLAN  OF  TEST 

r  plan  PREPARED  ir- 


joa:  Vibration  Survey  of  735053.  Propeller _  plan  prepared  »v-  _9*— 

PROJECT  A  ORDER:  104 -A00-1Q0A _ _ _  A PPROYfD  BY:  - 

INSTRUCTION: _ . _ _ _ _  TEST  8*G«f*SA:  - 2l![ 

time  period: _ November  1965 _ to  January  1966 _ 

1.  WHAT  is  item  BEING  TESTEC 

2.  »iv  is  test  being  suht  what  rill  results  show  oh  be  used  Por7 

3.  DESCRIBE  TESV  SET  UP  INCLUDING  INSTRUMENTATION.  ATTACH  SKETCH  OF  INSTALLATION. 

4.  ITEMIZE  RUNS  TO  BE  MAOE  GIVING  LENGTH  Of  EACH  AND  READINGS  T.*.  BE  TAKEN. 

5.  SPECIAL  INSTRUCTIONS:  SAFETY  PRECAUTIONS  FOR  OPERATORS  AND  HANDLING  EOulPMENT. 
OBSERVATIONS  BY  SIGHT.  FEEL.  UR  HEARING.  LIST  POINTS  OF  OBSERVATION  WHICH  MIGHT 
CONTRIBUTE  TO  ANALYSIS  OF  ( A }  PERFORMANCE  OF  UNITS.  (f>)  INCIPIENT  TROUBLE  6EFORE 
IT  OCCURS.  And  (c)  CAUSE  OF  FAILURE. 

6.  HO*  WILL  DATA  BE  USED  OR  FINALLY  PRESENTED’  GIVL  SAMPi.  t  PLOT.  CURVE.  OR  TABULATION 
AS  IT  WILL  BE  FINALLY  PRESENTED. 

NUMBER  ENTRY  AS  LISTED  ABOVE  AND  DESCRIBE  BELOW 


3.  Parsons 
S.  Par  song 
D.K.Leishman 


TEST  ITEM 


Aircraft: 


Ehgine 


Propeller: 


Gear  Ratio 


UAG  Experimental  E-17 


Fuselage  nose  mounted  T-64-GE-1 


73SCB1/6903-14/SK  50067 


12.03  to  1 


TEST  INSTALLATION  AND  INSTRUMENTATION 


Strain  Gage  Hook-up 


Trace*  Location 


20"  from  tip 


50"  from  tip 


Shank,  L.E. 


IP  Phase  pip 


Aircraft  Vert,  c.g.  acc.  (nz) 


Timing  code 


Blade  No. 


2  20"  from  tip,  Vee 

3  50"  from  tip 

4  Shank,  L.E. 

5  Shank,  90°  F.L.E. 

6  Shank,  135°  F.L.E. 
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Plan  of  Test  I2*rt,-91 


4.0 


orEKATiro  cc::di?ic::. 


4.1 


Steady  State,  (in  accordance  with  Ite-s  4.3.  4.4.1  and  4. ~  of  Plan  of  Test 
12.-PT-9C. ) 


Power  Set  tin* 

G.I. 

r.l. 

6<*Z 

75^ 

HYt 

90< 

190 & 

vil 

^.0. 

Horsepower 

190 

300 

1360 

1700 

1S16 

2045 

2270 

2670 

2°50 

Frop  RFM 

— 

— 

1130 

1130 

1130 

1130 

1170 

1250 

1250 

Fngine  torouc. 

ft-lbs  - 

— 

526 

656 

702 

790 

g77 

935 

991 

Wind  Velocities  or  Indicated  Airspeeds,  mph 


Ground-Headwind 

0-25 

O-25 

*  / 

0-25 

0-25 

0-25 

Ground-Crosswind 

15-25 

15-25 

15-25 

15-25 

15-25 

15-25 

night-3. L.  to  5^-90' 

200, 

200, 

200, 

200 

200, 

200 

200, 

150 

15n, 

max 

max 

max 

max 

max 

200 

Flight- 10, 000 ‘ 

200, 

200, 

200, 

200 

200, 

200 

200, 

150 

200, 

max 

max 

max 

max 

max 

max 

Flight-20,000 « 

200, 

200, 

200, 

200 

200, 

200 

200, 

150 

200, 

max 

max 

max 

250, 

max 

max 

max 

Flight-30,000' 

200, 

2rO, 

200, 

200 

20 0, 

200 

200, 

150 

200, 

max 

max 

max 

max 

max 

max 

4.7  Transients 

4.2.1  During  ground  running  in  0-?5  mph  headwind  and  15-25  mph  crosswind,  and  in 
flight  at  20,000'  at  200  mtih  IAS,  record  the  following  transients  as  given 
in  Plan  of  Test  128PT-90: 


Item  4.4.2,  Transients  Id,  2c,  3b,  4b. 

Item  4.4.3)  Transients  Id,  Ip,  2d,  2g. 

Item  4.4.4,  Transients  4,  7 

4.2,2  At  150  mph  IAS  and  10,000',  record  an  air  start  and  feathering. 


4.3  Attitude  Checks 

4.3.1  Record  the  following  conditions  as  given  in  Plan  of  Test  17RPT-90: 

Item  4.7. i  (This  can  be  a  continuous  1.064  g  turn). 

Item  4.7.2  (This  can  be  a  continuous  1.41  g  turn). 

Item  4.°. 3  Note  pitch  angle. 

Ttem  4.7.4  Note  pitch  angle. 

Item  4,7.5  Use  200  mph  IAS. 

Item  4.7.6  Use  200  mph  IAS. 

These  last  two  items  can  be  combined  into  a  roller  coaster  run  from 
Ig  to  2g  to  -Ip  to  Ip. 


4.4  '’axi  Tests 

Record  data  fnr  conditions  as  given  in  Plan  of  're$t  173PT-90,  Item  4.6. 


4.4.1 


7* 
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PL  AN  OF  TEST 


job:  50-Hour  Flight  Test  of  VC8626O  Propeller 

Plan  prep*r Fp  by-  K.  Leishm«*n 

PROJECT  A  OROER:  lOU-AOO-lOGA 

"  -  <  fJ 

APrxCivm  BY  ..  - 

INSTRUCTION: 

D.  K.  Leishman 

TEST  EVGfNEER- 

time  period:  February  1966 

July  1966 

TO 

1.  *HAf  IS  ITEM  being  tested7 

2.  «MY  IS  TEST  BEING  RUN7  WHAI  WILL  RESULTS  SHOW  OR  6f  USED  fC*7 

3.  DESCRIBE  TEST  SET  UP  INCLUDING  INSTRIIMENTAT ION.  ATTACH  SKf  ICH  Of  INSTALLATION. 


4.  ITEMIZE  RUNS  TO  8E  MADE  GIVING  LENGTH  Of  EACH  AND  READINGS  TO  Bf  TAKEN. 

5.  SPECIAL  INSTRUCTIONS  SAFETY  PRECAUTIONS  TOR  OPERATOR*  AN.i  HANOI  I  NO  £  a.' I PMEN I . 
OBSERVATIONS  BY  SIGHT.  FEEL.  UR  HEARING.  LIST  POINTS  Ol  OBSERVATION  WHICH  MIOHt 
CONTRIBUTE  TO  ANALYSIS  Of  (a)  PERFORMANCE  OF  UNITS.  (f>)  IfHIFIfNI  TROUBLE  BEFORE 
IT  OCCURS.  AND  (C)  CAUSE  OF  FAILURE. 

6.  HOW  WILL  DATA  BE  USEO  OR  FINALLY  PRESENTED7  GIVE  SAMPLE  Pt  O  T .  CURVE.  OR  TABULATION 
AS  IT  WILL  BE  FINALLY  PRESENTEO. 

NUMBER  ENTRY  AS _ LI  STEP  _A  BO  V  £  AND  PESCR I  BE  BELOW 


lJj _ TEST-ITEM _ 

_ The  Item  being  tested  is  the  VC86260-5  Variable  Camber  Propeller. _ 


2.Q  OBJECT  OF  TEST _ 1 

2,1 _ The  object  of  this  test  is  to  evaluate  the  airworthiness  of  the _ 

_ propeller, _ _  _  _  _ _ 


3,0  TEST  INSTALLATION  AND  INSTRUMENTATION  _ 

3.1  The  propeller  shall  be  mounted  in_  the_  nose  nacelle_  (Reference  L-3852) 

_ of  the  UAC  B-17  aircraft,  _A  T6I1-GE-I  engine  (with  an  SKS6029  Speed 

_ Reduction  Gearbox)  shall  be  useclas  the_ power  source. _ 

3.2  _ The  instrumentation  shall  be  as  necessary  t_o  monitor  the  parameters 

_ defined  in  Table  I,  _ _ _ 

3.2.1  The  instrumenta tlon  and  techniques  used  for  the  vibration  stress 
_ survey  shall  be  as  specified  in  Plan  of  Test  1 28PT-9in _ 

,3.2.2  During  the  flight  cycle  portion  of  the  test,  the  oscillograph  shall 

_ be  operated  at  a  speed  of  <,^6  in/se c,  and  during  the  steady  state 

_ andjfcrftnslfinl/. .checks  .the  speed  shall  be  It. 8  In/sec. _ 
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h.O  TEST  RUNS 

Jj.l  Test  scope.  The  test  shall  consist  of  a  vibration  stress  survey,  a  nacelle 
temperature  survey,  propeller  steady  state  and  transient  performance  checks, 
propeller  attitude  operation  checks,  propeller  performance  test,  and  flight 
cycles. 

li.2  Vibration  stress  survey. 

k.2.1  Reference  -  Plan  of  Test  128PT-9li. 

k.3  Nacelle  temperature  survey.  (Repeat  on  ground  and  at  £000*,  IAS  200  mph.) 
The  temperatures  at  the  points  noted  in  Table  II  shall  be  measured  at  the 
following  power  settings .  The  setting  shall  be  maintained  untii  the  tempera¬ 
tures  stabilize.  (Reference  Table  III.) 

1.  Flight  Idle 

2.  Take-off 

U.li  Control  Response.  (Repeat  on  ground  and  at  5000s,  10,000s,  20,000s,  and 

30,000s  with  IAS  of  150  mph  and  max  attainable.)  Steady  state  and  transient 

operation  shall  be  checked  in  accordance  with  ij.k.l,  h.li.2,  U.U.3,  and  I1.l4.ii. 
as  limited  by  engine  pov;er . 

11.11.1  Steady  state  operation.  A  calibration  shall  be  made  to  obtain  steady  state 
data  as  specified  in  3.2  for  the  following  series  of  power  settings. 
(Reference  Table  II  Tj 

1.  Ground  Idle 

2.  Flight  Idle 

3.  60%  Normal 

li.  80$  Normal 

5.  Normal 

6.  Take-off 

11.11.2  Condition  lever  transients.  After  completion  of  the  steady  state  check, 
data  will  be  recorded  as  specified  in  3.2  for  the  following  series  of 
transients.  (Reference  Table  III.)  All  condition  lever  movements  shall  be 
made  in  one  second  or  less,  with  a  pause  to  allow  conditions  to  stabilize 
between  burst  and  chop. 

1.  Set  power  at  60$  normal 

a.  1000  rpm  to  1160  rpm  to  1000  rpm 

b.  900  rpm  to  1160  rpm  to  900  rpm 

c.  850  rpm  to  ll60  rpm  to  850  rpm 

Set  power  at  80$  normal 

a.  1000  rpm  1160  rpm  to  1000  rpm 

b.  9 00  rpm  to  1160  rpm  to  900  rpm 

c.  850  rpm  to  1160  rpm  to  850  rpm 


2. 
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3.  Set  power  at  normal 

a.  1000  rpm  to  ll60  rpen  to  1000  rpm 

b,  900  rpm  to  1160  rpm  to  900  rra 

U.  .  Set  power  at  take-off 

a#  1100  rpm  to  1160  rpm  to  1100  rpm 

b.  1050  rpm  to  ll60  rpm  to  10^0  rpm 

U.i».3  Power  lever  transients.  After  completion  of  the  condition  lever  transients, 

data  will  be  recorded  as  specified  in  3.2  for  the  following  series  of  transients. 
(Reference  Table  III.)  All  lever  movements  shall  be  made  in  one  second  or 
less,  with  a  pause  to  allow  conditions  to  stabilize  between  burst  and  chop. 

1.  Set  condition  lever  at  1015  rpm 

a.  80^  normal  to  normal  to  80$  normal 

b.  60^  normal  to  normal  to  60%  normal 

c.  Flight  idle  to  normal  to  flight  idle 

d.  Normal  to  take-off  to  normal 

«.  805S  normal  to  take-off  to  Q0%  normal 

f.  60£  normal  to  take-off  to  60$  normal 

g.  Flight  idle  to  take-off  to  flight  idle 

2.  Set  condition  lever  at  1160  rpm  and  repeat  the  power  lever  movements 

of  1. 

I4.l1.li  Transient  operation.  After  completion  of  the  power  lever  transients, 
data  will  be  recorded  as  specified  in  3.2  for  the  following  series  of 
transients.  (Reference  Table  III.) 

1.  Take-off  to  Q0%  normal  to  take-off 

2.  Take-off  to  60%  normal  to  take-off 

3.  Take-off  to  ground  idle  to  take-off 

11.5  Feathering  and  unfeathering  checks.  Check  electrical  and  mechanical 
feathering  and  unfeathering  operation  at  ground  idle  power  of  the  test 
engine,  at  altitudes  of  5000',  10,000’,  20,000’,  and  30,000’  with  IAS 
of  150  and  max  attainable, 

14.6  Taxi  Tests 

li.6.1  Make  reverse  transients  at  forward  velocities  of  0,  20,  1*0  and  60  mph  IAS 
from  the  following  test  engine  powers. 

1.  Flight  idle 

2.  Normal 

3.  Take-off 
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h  .7  Attitude  checks . 

h.7.1  With  the  test  propeller  operating  at  8q£  of  normal  power,  altitude  of 
20,000'  and  max  attainable  airspeed,  check  gearbox  operation  with  the 
aircraft  in  level  flight  inclined  20°  to  each  side  for  a  period  of  five 
minutes* 

h.7.2  With  the  test  propeller  operating  at  8o£  normal  power,  altitude  of 

20,000*  and  max  attainable  airspeed,  check  gearbox  operation  with  the 
aircraft  in  level  flight  inclined  up  to  li5°  to  each  side  for  a  period  of 
30  seconds* 

h  .7 .3  With  the  test  propeller  operating  at  60$  normal  power,  altitude  of 

20,000*  check  gearbox  operation  with  the  aircraft  in  as  steep  a  nose- 
down  attitude  (li5°  max)  as  possible  inclined  10°  to  each  side  for  as 
long  as  possible. 

h .7 With  the  test  propeller  operating  at  take-off  power,  altitude  of  £000*, 
check  gearbox  operation  with  the  aircraft  in  the  steepest  possible  nose- 
up  attitude  inclined  10°  to  each  side  for  as  long  as  possible. 

It. 7. 5  With  the  test  propeller  operating  at  normal  power,  altitude  of  20,000', 
check  gearbox  operation  with  the  aircraft  being  flown  in  a  manner  to 
exert  a  zero  "g"  condition  for  a  period  of  up  to  30  seconds.  , 

It. 8  Flight  cycles.  The  time  necessary  to  accumulate  a  total  of  £0  hours  of 
test  will  be  made  up  of  one-hour  flight  cycles  as  defined  by  Table  III 
and  Curve  1.  Each  cycle  will  be  started  at  an  altitude  of  1000*.  Half 
of  the  cycles  will  be  run  with  an  oil  inlet  temperature  to  the  test  engine 
and  gearbox  of  200-22f>°F,  and  the  remainder  with  an  inlet  temperature  as 
cold  as  possible. 

5.0  SPECIAL  INSTRUCTIONS 

5.1  The  oil  used  for  the  propeller  shall  be  MIL-H-6083,  and  for  the  engine 
shall  be  MIL-L-7808. 

5.2  The  maximum  input  torque  to  the  gearbox  shall  be  1135  ft-lbs, 

5.3  The  maximum  steady  state  propeller  speed  shall  be  U60  rpm. 

5,h  The  maximum  allowable  turbine  inlet  temperature  shall  be  ll8o°F. 

5.5  Brake  actuation  pressure  shall  be  1600  psig  maximum. 

5.6  If  safety  of  flight  considerations  indicate  that  /* 2  and  #3  propellers  should 

not  be  feathered  in  flight,  avoid  continuous  operation  of  f2  and  i! 3  engines 
between  1200  and  1600  rpm  and  between  2300  and  2600  rpm  if  //5  propeller  is 
operating  above  flight  idle  power. 
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.7  Attitude  checks . 

.7.1  With  the  test  propeller  operating  at  8($  of  normal  power,  altitude  of 
20,000*  and  max  attainable  airspeed,  check  gearbox  operation  with  the 
aircraft  in  level  flight  inclined  20°  to  each  side  for  a  period  of  five 
minutes. 

.7.2  With  the  test  propeller  operating  at  80%  normal  power,  altitude  of 

20,000*  and  max  attainable  airspeed,  check  gearbox  operation  with  the 
aircraft  in  level  flight  inclined  up  to  h%°  to  each  side  for  a  period  of 
30  seconds. 

.7.3  With  the  test  propeller  operating  at  60^  normal  power,  altitude  of 

20,000'  check  gearbox  operation  with  the  aircraft  in  as  steep  a  nose- 
down  attitude  (ii5°  max)  as  possible  inclined  10°  to  each  side  for  as 
long  as  possible. 

.7  *U  With  the  test  propeller  operating  at  take-off  power,  altitude  of  5000', 
check  gearbox  operation  with  the  aircraft  in  the  steepest  possible  nose- 
up  attitude  inclined  10°  to  each  side  for  as  long  as  possible. 

,7.5  With  the  test  propeller  operating  at  normal  power,  altitude  of  20,000*, 
check  gearbox  operation  with  the  aircraft  being  flown  in  a  manner  to 
exert  a  zero  "g"  condition  for  a  period  of  up  to  30  seconds.  , 

.8  Flight  cycles.  The  time  necessary  to  accumulate  a  total  of  50  hours  of 
test  will  be  made  up  of  one-hour  flight  cycles  as  defined  by  Table  III 
and  Curve  1,  Each  cycle  will  be  started  at  an  altitude  of  1000'.  Half 
of  the  cycles  will  be  run  with  an  oil  inlet  temperature  to  the  test  engine 
and  gearbox  of  200-225°F,  and  the  remainder  with  an  inlet  temperature  as 
cold  as  possible, 

0  SPECIAL  INSTRUCTIONS 

1  The  oil  used  for  the  propeller  shall  be  MIL-H-6083*  and  for  the  engine 
shall  be  MIL-L-7808. 

2  The  maximum  input  torque  to  the  gearbox  shall  be  1135  ft-lbs. 

3  The  maximum  steady  state  propeller  speed  shall  be  1160  rpm, 

*1  The  maximum  allowable  turbine  inlet  temperature  shall  be  11 RO0*7. 

?  Brake  actuation  pressure  shall  be  1600  psig  maximum. 

$  If  safety  of  flight  considerations  indicate  that  /' 2  and  //3  propellers  should 

not  be  feathered  in  flight,  avoid  continuous  operation  of  #2  and  if 3  engines 
between  1200  and  1600  rpm  and  between  2300  and  2600  rpm  if  //5  propeller  is 
operating  above  flight  idle  power. 


f* 

TABLE  1 

Automatic 

Parameter 

Range 

Visual 

Recording 

Aircraft  attitude 

X 

Blade  Angle  (Front) 

-210  to  +53° 

X 

X 

Control  temperature 

0  tt  30GO? 

X 

High  pitch  pressure 

0  to  1300  psi 

X 

X 

Low  pitch  pressure 

0  to  SOQ  p3i 

X 

X 

Pitchlock  pressure 

G  to  300  psi 

X 

X 

Gearbox  vent  pressure 

0  to  5  psi 

X 

Gearbox  lube  pump  inlet  pressure 

-25*  to  +25  psi 

X 

Gearbox  scavenge  pressure 
• 

0  to  30  psi 

X 

Gearbox  lube  pressure 

0  to  lpO  psi 

X 

* 

Gearbox  lube  flow 

0  to  75  qpre 

X 

Gearbox  lube  in  tenperature 

0  to  225°? 

X 

Gearbox  lube  out  temperature 

0  to  2?5°F 

X 

Gearbox  vibration  (3) 

0  to  20  mils 

X 

Brake  pressure 

0  to  1600  psi 

X 

Power  turbine  rpn 

0  to  17000  rpm 

X 

X 

Gas  generator  rpm 

0  to  19000  rpm 

X 

Torque 

0  to  1200  ft-lbs. 

X 

Fuel  Flow 

0  to  IpOO  pph 

X 

X 

Turbine  inlet  temperature 

0  to  1180OF 

X 

Engine  oil  temperature 

0  to  2500? 

X 

Engine  oil  pressure 

0  to  100  psi 

X 

Engine  vibration  (U ) 

0  to  5  mils 

X 

1 

Power  lever 

0  to  125° 

X 

X 

•  r 

Condition  lever 

0  to  1600 

X 

X 

Outside  air  temperature 

X 

Aircraft  weight 

X 

—  - 

4.  - 

• 

TABLE  II 


Nacelle  Temperature  Survey 
AH  temperatures  are  washer  type  T/C*s 


Location  Range 

Engine  t 

Strut  mount  pad  top  0-300°? 

Accy.  case  bolt  circle  0-3C0°? 

Burner  case  top  0-1000°? 

Turbine  casing  forward  top  O-lCOOoF 

Turbine  casing  aft  top  0-1000°F 

Lord  mount  0-300o? 

Nacelle: 

1  Firewall  bean  -300°F 

Propeller-Gearbox  x 

Control  0-30C°F 

Gearbox  Rear  0-300°F 

Lube  oil  in  0-300°F 

Lube  oil  out  0-300°F 


TABLE  III 


Tsst  Conditions 


Condition 

Nominal  Power 
(hp) 

Propeller  Speed  Setting 
(rpm) 

Input  Torque 
(f t-lbs ) 

Take-off 

2765 

1160 

1036 

Military 

2570 

1160 

963 

Normal 

22b5 

1015 

961 

90%  Normal 

2020 

1015 

665 

fiO%  Normal 

17  96 

1015 

7  69 

ly%  Normal 

1631* 

1015 

721 

6C$  Normal 

13U7 

1015 

577 

Flirht  Idle 

300  max. 

Ground  idle 

190  max. 

— 

Reverse 

^30 

1160 

91*7 
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job:  Vibration  Survey  of  VC86260  Propeller _  plan  prepared  by:  B.  3»  Deabler 

project  A  oroer:  lOU-BOl-lOOA _ _  APPROVED  #Y:  F,  Deabler - 

instruction;  Vibration  Test  Program  Ho.  1326 _  test  engineer  _ _ 

time  period:  February.  1966 _ T0  July,  1966  .  _ 

1.  WHAT  is  item  being  tested’ 

2.  «hy  is  test  being  run’  what  will  results  show  oh  be  used  For’ 

3.  DESCRIBE  TEST  SET  UP  INCLUDING  INSTRUMENTATION.  ATTACH  SKETCH  Of  INSTALLATION. 


4.  ITEMIZE  RUNS  TO  eE  MADE  GIVING  LENGTH  OF  EACH  AND  READINGS  TO  BF  TAKEN. 

5.  SPECIAL  INSTRUCTIONS:  SAFETY  PRECAU1IONS  FOR  OPERATORS  AND  HANDLING  EQUIPMENT. 
OBSERVATIONS  BY  SIOIT.  FEEL.  OR  HEARING.  LIST  POINTS  OF  OBSERVATION  WHICH  MIGHT 
CONTRIBUTE  TO  ANALYSIS  OF  (a)  PERFORMANCE  OF  UNITS.  (  B)  INCIPIENT  TROUBLE  BEFORE 
IT  OCCURS.  AND  (C)  CAUSE  OF  FAILURE. 

6.  HOW  WILL  OATA  BE  USED  OR  FINALLY  PREStNTED’  Gl  VL  SAMPLE  Pl.OT.  CURVE.  OR  TABULATION 
AS  IT  WILL  BE  FINALLY  PRESENTED. 


t. 


NUMBER  ENTRY  AS  LISTED  ABO  VI  AND  DESCRIBE  BELOW 


1.  VC  86260/2FD1UA3-6. 

2FB3M3-6  Propeller. 

• 

3.  VC  86260  propeller 

on  fuselage  nose  mounted  T-6U-GE-1  in  UAC  Experimental 

B-17  aircraft. 

3.1  Strain  gage  hookuost 

Ground 

Flight 

Cfrprmel 

"A”  Diode  Pos,  "B" 

"A"  Diode  Pos 

.  "B" 

1 

W-1F 

10"V-1F 

10” -IF 

L.Fi.  -  IF 

_ 2 _ 

W'-IR 

10”V-1R 

33" -IF 

L.E/  -  1R 

10” -IF 

10”-1F 

L.E.  -2F 

_ li _ 

10”-1R 

10"-1R 

90°-lF 

L.E,  -  2R 

L.E. -IF 

10"V-2F 

10” -1R 

10"V-1F 

_ 

L.E.-1R 

10"V-2R 

33"-lR 

10"V-1R 

_ 

L.F..-2F 

U5"-1R 

8 

L  ,E 2R 

90°*rlP 

- 2 _ 

.  90°  -1? 

l£"~2F 

10 

90°  -1R 

4$"-: 2R 

11 

IP  Speed/Phase  Pulse 

IP  Speed/Phase 

Pulse 

Aircraft  C.  G, 

Vertical  acceleration 

~iVS  . 
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GROUND  TEST  CONDITIONS 


Conditions  without  reference  numbers  to  POT  128PT-93  are  additions. 
Refer  to  Table  III,  attached,  for  power  conditions. 

It.  Ref.  POT  128PT-93  Headwind  and  Crosswind  from  90°  R.  B. 

It.lt.l  Steady  state  operation 

1.  Ground  Idle 

2.  Flight  Idle 
3  •  60$  Normal 
In  80^  Normal 

5.  Normal 

6.  Take-off 

U.Ii.2  Condition  lever  transients,  1  second  or  less 

1.  Set  power  at  60%  normal 

c.  850  rpn  to  1160  rpm  to  8£0  rpm 

2.  Set  power  at  80^  normal 

c.  850  rpm  to  1160  rpm  to  850  rpm 

3.  Set  power  at  normal 

b.  900  rpm  to  Il60  rpm  to  900  rpm 

It.  Set  power  at  take-off 

b.  1050  rpm  to  1160  rpm  to  1050  rpm 

lnlt.3  Power  lever  transients,  1  second  or  less 

1.  Set  condition  lever  at  1015  rpm 

g.  Flight  idle  to  take-off  to  flight  idle 

2.  Set  condition  lever  at  1160  rpm 

g.  Flight  idle  to  take-off  to  flight  idle  , 

It .6,1  Reverse  Transients 

1.  Flight  idle  to  reverse  to  flight  idle 

2.  Normal  to  reverse  to  normal 

3.  Take-off  to  reverse  to  take-off 

Record  during  a  normal  start 

it  .6,1  Taxi  tests-reverse  transients  at  forward  velocities  of  20,  ItO,  and 
60  mph  IAS 

1.  Flight  idle  to  reverse  to  flight  idle 

2.  Normal  to  reverse  to  normal 

3.  Take-off  to  reverse  to  take-off 
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FLIGHT  TEST  CONDITIONS 


Ji.  Ref.  POT  128FT-93 

U.7*3  With  the  test  propeller  operating  at  60%  normal  power,  altitude  of 
20,000  ft,,  check  gearbox  operation  with  the  aircraft  in  as  steep 
a  nose-down  attitude  (IS0  wax.)  as  possible,  10°  of  roll  to  each  side 
for  as  long  as  possible.  Record  stresses  after  condition  is  set, 

j- 

U.7.L  With  the  test  propeller  operating  at  take-off  power,  altitude  of 

5,000  ft,,  check  gearbox  operation  with  the  aircraft  in  the  steepest 
possible  nose-up  attitude,  10°  of  roll  to  each  side  for  as  long  as 
possible.  Record  stresses  after  condition  is  set, 

li.7.5  With  the  test  propeller  operating  at  normal  power,  altitude  of 

20,000  ft.,  check  gearbox  operation  with  the  aircraft  being  flownin 
a  manner  to  exert  a  zero  "g"  condition  for  a  period  of  up  to  30  seconds. 
Record  stresses  after  condition  is  set. 

U.8  Flight  cycles  (as  defined  in  Table  III,  attached)  altitude  5,000  ft. 
Record  stresses  at  each  cycle  condition i  Take-off,  Military,  Normal, 

90%  Normal,  803  Normal,  753  Normal,  6o3  Normal,  Flight  Idle,  Ground 
Idle. 

Variable  airspeed  and  yaw  runs-normal  rated  power. 

1.  From  minimum  IAS  to  maximum  IAS  in  50  mph  increments.  Record 
stresses  at  zero,  maximum  left  yaw  and  maximum  right  yaw  at 
each  airspeed.  Altitude  10,000  ft. 

Variable  power  runs  -  normal  rated  RPM 

.,V  1.  At  minimum  airspeed  vary  power  from  Flight  Idle  to  NRP  in 

5  increments.  Altitude  10,000  ft. 

U.U.l  Steady  state  operation.  5,000  and  30,000  ft,  altitude  as  limited 
by  engine  power. 

1.  Ground  idle 

2 .  Flight  idle 

3 .  603  Normal 
h .  Go3  Normal 
5 »  Normal 

6,  TaKe-off 
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h  h  2  Condition  lever  transients,  1  seeond  or  less.  £,000  and  30,000  ft. 
altitude 

1.  Set  power  at  60%  normal 

c.  8£0  rpn  to  1160  rpra  to  8£0  rpm 

2.  Set  power  at  8o£  normal 

c.  8£0  rpra  to  1160  rpra  to  8£0  rpm 

3#  Set  power  at  normal 

b.  900  rpm  to  1160  rpm  to  900  rpm 

li.  Set  power  at  take-off 

b.  10£0  rpm  to  1160  rpm  to  10£0  rpm 

li.h.3  Power  lever  transients,  1  second  or  less.  £,000  and  30,000  ft.  altitude. 

1.  Set  condition  lever  at  10l£  rpm 

g.  Flight  idle  to  take-off  to  flight  idle 

2.  Set  condition  lever  at  1160  rpm 

g.  Flight  idle  to  take-off  to  flight  idle 

lnli.li  Transient  operation,  after  completion  of  power  lever  transients. 

£,000  and  30,000  ft,  altitude. 

3.  Take-off  to  ground  idle  to  take-off,  (as  defined  in  Table  III,  attached) 

U.£  Feather  and  unfeather.  £,000  ft.  altitude.  Operation  at  ground 
idle  power.  At  l£0  mph  vIAS  and  maximum  attainable  IAS. 


TABLE  III 


Condition 

Take-off 
Military 
Normal 
90 %  Nonnal 
80$  Normal 
7#  Normal 
6C$  Normal 
Flight  Idle 
Ground  Idle 
Reverse 


TEST  CONDITIONS 


Nominal  Power 
_ - 


Propeller  Speed  Setting  Input  Torque 
rpm  (ft-lbs) 


2765 

2570 

22U5 

2020 

1796 

168U 

13U7 

300  max. 
190  max. 
2530 


1160 

1036 

1160 

963 

1015 

961 

1015 

865 

1015 
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1015 

721 

1015 
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1160 

•  9U7 

1160 


9U7 


^SpOPlEC: 

3v  1.  Engineer  (while) 

^  2.  Government  (preen 

(  )USAF(  )N  AVY 
3.  Exp.  Ass'y-  (yellow). 

(sign  to  verify  imptffion) 


HAMiLiGft  si  ABOARD 

EXPERIMENTAL  INSPECTION  REPORT 

Pre-  1  TEST 

mzfi  saxcrexamx 


WO.  102-A05-100A 


QEARJOX 


Part.  List 


zrarss&r 


Wy 


Experimental  No _  _ G3.1QUI 


.  Test  No _ 

Sheet  No- 
Test  Date. 


Ass’y  Record  No _ 

insp.  Date _ 8.  Sftpt 


ik 


No.  pf  Pages. 
Page  No— 


(designate  by  3A,  3B,  etc.) 


$ 0  Hour  P.F.R.T.  For  Plan  of  tost  #  123PT-8? 


Part  No. 


SiL56029_ 


Part  Name 


GEAR-BOX. 


I 


_5.7li600 _ 

8166002 

E7G"27liO=6" 


57li73$ 

"ETC  ~27U0*3~' 

S7L7Q5 - 

?7Wlii 


,  $71636  — 

/128X-l:21x 


JJouain».j=..A8sy_ 
Shaft  -  Post 

■siraft~~" 


Valve  -housing 
“Hut 

—Nuts - 


Retainer  ___ 
’Plate'-  Ret. 

— Retainer- - 

Pinion-Gear 


Quan. 


1_ 

1 

“1—1 


1 

'I“| 

-2 
1 


r 

l 


Mt. 


Condition  of  Part. 


N ote : _ Or i g  1n?1  -  assembly  of  this  Ge ar  Bojc 
has  ibeen  lloted  as  SK  li97bl_and  SN»  GB  lOh. 
wc-rl :  haa  been  catlogM  aa  Development,  Teats* 
visi  ,al,  Magna flux,  and  Zyglo  inspection}  all] 


were  found  to  be  acc eptable  for  further  uae 


aboie  P.O.T. 


parts,  list  will  be  staged  in  on  the  new  parp  list  (N)» 
Those  par to  that  are  original,  will  be 


ere 


Those  details  that  are  different  than  original 


Those  parts  that  have  been  reworked  are 


iJQlJ!01_rines,_AN  part5>..5t»nd.ard_hard;r! 
be  Replaced  as  new  at  assembly*  Any  question^1 
iisted"bele>wp^Stt - 


Paint-removed,  on_.out.er.  .areas-  _ _ _ 

0«D.  haa  stains  and  light  scratches  CUtMuJ\ 
DlscolbratioTT froitf  seal  and  Rostnrt“tneT“ 


Imade^.-cut-area-adj^.  to_  threaded  end..  - 
Outer  surface  has  heavy  scratches 
SlotTmarred  'at  aseetib'ly~ahff'disa^emBl^ 
Light-strut chos  4iU- 
Light  stains 


'Screw  Head’  impressions’  (li~pl8ces ) 

0  J)  .-areaj^-  annodixG-  -removed  various-plac 
Bearing  DiaU.-tfSisE!!?  scratched 
- j.5.uC -77?^  jlJCj 


Recommendation 
or  Disposition 


A11 


details 


per  the 


shown  (U). 


listed  (R). 


pre^-vill _ 

ible  details 


-(Touch-up_] 

(  clean  up)  otc 


OK. 


\(dJ£jgfc 


•W  r-ii^u  11/57 


HAMILTON  STANDARD 


EXPERIMENTAL  INSPECTION  REPORT 


u 


COPIES z 


,  ..  »;  A.  f,  _  -J.  After/  i(5.vyt 


1.  Engineer 

2.  Gorsaraest  fotesjb^ 
C  JDSAF  C  )XAV^C^ 

X  Htp.  Amj.  Cytw 
(•Jjb  to  verify 


c  rvt  o**> _ 


S: 


•%*«»  lift-  _ 

/Sy  .  ZipcriaeMai  N*a _ O.  lGli  _  . 

Q  A*»'y  Record  Ka _ _  _ii. _  , 

Xaap.  Date _ 20  October  ^ 


Sheet  N&_ 


i!K  5.1c _ 

•%’a.  of  «'<« _ 

Pa«e  Nol _ 1... 


(dcxcu'.c  by  3A.  SB.  esc.) 


<?3sc-n  3 

Part  No. 


s 


9j  Heur  TSST  Per  ?.0.?,  #  123  ?T.  £v 

a  •  “ 

'qm«J  Mt.  ' 


Pact  X 


Reecccsiieciiati«s 

of  DipOMlioa 


-Si_5&22 - -GSia  rOI  ._ 


! 


-j-J — ! - * — AboTe_S.v  „T»  fcrs  b/=cn  jconylevsd  in.  ££p _ _ 

J _ L_£s3t__c_el3- at  r.«S,  end  returned  rcr_diessse^b3v 


— JfeKLj-L. r^ru^iluxj  Zy^lo  ijggeeticrj 
ell  details  shew  no  indications  or  discreschcics 


j  beyond  com  normal  assembly  and  vear  indications. 

- ; - - j 


which  are  listed  below: 


.11 _ 


t.  ApjCh'fr-. 


°yjw — .^jj _ ax  /,u„  1^. 


x 

s 

rt  < 

iL 

?  !?§ 

^  <r» 
i?  vv>i 

ttf-L  © 

V/£T  <® 

c.  o 

>"  C  *  »j 
<-  ^bo. 
d  r\  'T 

tp  ~~  ! 
Zl^sS 


g 

ii 

s 

t . 
u 
C' 


!£ 

a 

e 

K*i 

*.  *' 

-** 

Ik 


i 

’cijr 


-py3  \q  bU  r 


$1iLh  'll? — — \crc^h. — ' — L — - j: _ 


£k^_MUl  / 
£% 


-/  J 


«  a  ~  n  Z  a 


i/  . 

{//.'.i-C-a.-Tc,*!- 


37760 


<T7'//o  X-  '  C/L+sl^,  '.Z.  m.  00-  Tt>  . 

sme£j%&*.  >ki,„ 


^  -~  -* - ‘ -^e<7v .  -ObQ:u;{> 

- - — w  rw 

f  ^  7^  7*^7-.  j— ,. Sh*dL*4_  Hi<'iv<P-.3+a <{j7 ,j*  Z\ lLV-  ^ 

O  tL^co^u^xo, %^-r •v.^i  ,*.. 

6'7/rr3-__Au^^Aj.-ftoi;.l.^  /  i  .Jo^Q  .,,  ^ .  „rrt:..  ~4  L-n  n..a  .?_*!■  4  i 

•5j\^ ((’ 0  O  ' 


V 

\a 

sr 
£ 

Cl 

a\ 

oi 

ae 
*< 
a 

% 


x 


c/JjS 

;-<wut  <y  /2u^j  f^\  ,7ccf  .  _J  ^ 


*«fx  i 


^•J-/ 


ka  j  Ol 


s-'gl 

$f, 

-  ,23 


A 


-  ^rop^* 


0.-*3:j5E 


tiAmui 


&£jL'lj£J£ru  i^assstt2iex,j. 

t  pKMWllyy7g  -^ZJl  -&.y  ,  pj  <  <y.3  1  I  I  t  ■ 

'  /°/y&S~*  **.,WvT  VYCSf “■*■  XCV\tV^WZ.  Pc  ftS  ^  W/—  - 


ESS.  VALVE  ;  ptJMP  NO 


HELPERSluia* 


S.  VALVE  NO. 


ENGINE  OIL 


GOV.  NO. 


CONTROL  NO. 


“AIN  COUP. 
PSI  :>ISCH 


gear  box 


MAIN  SCAV 

PSI  PSI 

“AW  LUBE  I 

PSI  L  5L  PSI 

OUT 


WIBMH  gffiBIBg  BiSg! 


PROP.  PRESS 


CON¬ 
TROL  HI 
VENT  IN  PITCH 


-COORD.  NO 


C/B  G/B 


Iftl 


£!RI 

IBS1 


1  3 


2 


0  lO 


nra 


iwWm 


Wl\ 


\km\ 


wm 


ssa 

vm 


\nm\l 


■SR!i^ 


irmwa— i 

wpiikrhBBE 

B^a! 


IWIiaEMTOBBi 

1*1  If  IB 


Wtt 

iPTf.il 

a 

mu 


mi 

WSI 


WMBBBSSSMmWM 


hi  imaa 

■■■■■  'KNKmvaiRVR 

" —  •  i  ■  "  ni— iff  —  r  im  ■ 

Hnn| 


'!/« 


^  £0 


WiMggJ 

■■■ 

■ifslisi 


^7 


37, 


■Si 


«ei| 


70  MM. 


VMHFJN 


!!■■■■ 


W/L  ~  pc  ftso.Wl 


frU'9tx  x>'  FUELMETE 


fuel  meter  reading 


u 


TEST  OF. 

STAND _ 

REDUCTK 


ie.'Pf&T  np  SK  G6M4  (??,■'■  ■- 

lQUl«2. _ WORK  ORDER  HQ.  /^'AOh  iJ3DA 

ZLQSJ  I - -CONSTANT.  ' 5  3-  - _ SPECIAL  PAI 

^£•0  Qol/t  MIM  BdlfiN  Mo  V  >  <nr  muui  un 


I  S3 1 


DESIGN  NO* 


TEMP. 


TOTAL 


.UNLADE  DESIGN  NO- 


POWER 


POWER 

Tactile  PROP  TORQ. 

PSI 


37^  § 


x 

0 

¥/S3$ 

¥ii$cl 3 

MiG! 

i<if73 


1775^ 

mez 

Voo  it 
tfobkf 


3A  JL 


S. 


Vh  hi  a  V?  j 

NGINE  /T-  (W 

5 _ _ 

- FUEL  CONTROL  NO _ 


FUEL 


FLOW  MANL 
LBS/  FOLD 
HR.  PSI 


l£v£  (R> 

_ SERI 

_ FUEL  PUMP 


COMP. 

DISCH 


mmm 


imhn 


mt  mi 


to&mAn  kz  \m 


izwivAii 


u 


/x 


mmmmmmmmmmm 


ism  i 


mmm 


M 


DAILY  H.P.  READING  g  T.O 


/^AfSfyO  1  I *  *  • 


-rap 


HESS.  VALVE  NO 


CONTROL  NO.. 


.COORD.  NO. 


ENGINE  PRESSURES 


COMP.  COMP.  TURN 
DISCH  INLET  VENT 


GEARBOX 


LUBE 

MAIN  SCAV  test 

PS!  PS!  1 

MAIN  LUBE 

PS!  —  PS  — 

OUT  OUT 


PROP.  PRESS 


VIB.  METERS 


G/B  G/B  G/B 


mwmwKanwum 

IniiHiBiBai 

WmmmmmmwMs^BsssLsm 


w 


m\)3 


S/.i 


iagg|i 

■SB 

WZm  mm 
mnwv&irsM&M 
m mm  mtwmmfRi 
tmm  nqmrnnm 


'0  \  66. 


263 


!! 


IHi 

sbbhrshi^H 


InuaiaiKi 

mwmmfMi 
isRARira 
■BBamm 
®  iKiasi 
Jc]«Kli 


IE! 


mHnHmnani 


FUEL  METER  READING 


.fuel  pump  MO. - 


ENGINE  PRESSURES 


.PRES 

iS.  VALVE  MO. 

A 

1 

LEEO  GOV.  NO. 


GEAR  BOX 


LEED  CONTROL  NO. _ COORD.  NO.. 


MAIN  SCAV 

PS1  PS! 

MAIN  LUBE  I 

PSI  _iU —  PSJ 

OUT  |  OUT  j*OUT> 


IE 

i« 

VENT 

PROP.  PRESS 


HI 

LO 

PITCH 

PITCH 

VIB.  METERS 


E.,i.«|  , 


2 


G/B  G/B  G/B 
1  3  5 


SHMUMimn 


miwmmmi 

■HWl 


— iacf  Baieti—M — — — 

»«%]■ 


SS.fr 


^/0/oo 


nHHRHi 


«<a 


§ 

3*> 

//S' 

3io 

Sjjcia 

IF£SR 

■a 

lilRE 


***  o 


/oo 

V 

V* 

0 

»• 

Irnvnan 


Oo.J- 


mwa 


sV 


READINU  ®c®o 


/> 


/iro  /JS 


&  IO 


BEEsil 


nsm 

■9KI 

Hi  ■ 

S 


L 


.<fs  . 


-65T 


m 


TEST  OF 
ST 


ORDER  NO _ L 


fla. 


IE3I 


TEMP, 


POWER 


■**.  TOTAL  TOTAL  TOTAL 
P.M.  TEST  EMGMF  PROP. 


POWER 

TwMac  PROP 


.  CONTROL  NO.. 


I  FLOW  MANL 
COMD.ILBS/  FOLD 

.ever!  hr.  psi 


.FUEL  PUt 


tI2_ 

ysatjS 

t£~ 

n— 

yssr/  y3£ 

ifip/>  u- 
I  yr?n  i/*? 
is  716  x/£2  \ 


‘j-r/f  jjif 

‘Iff?/  ug. 
ystif  Mii. 

y//?-2 


mmm 


M  |  £? 


mm 


sso\/J 


■i 


nP 


BisEmmmimm 


izrsf* umz  ip  ^i  i  MilgaiflfcMj 

mmmwmwmmmsmm 

mXWGm 


tt°  re 


//to  iO 


I/W  JA/P  I  I  <  HI  <  |  Ml  II  ii  IMI  |  a  I 

mmmmnm 


Xfo  /J 


/*/*  If/rl/j 


far 


/?  \sj 


5 

1W I  wfrjfc 

a- 

nyfi-U±L 

Y(j  r(.  >jJ~. 


i7flr7 


mmm 


frr\  &  \/J/jy 


mm 


JW 


Bh 


/J*' 


HniMiR 


?/#  1 7*/ 


DAILY  H.P.  READING  ?  T.O 


^Yy6f^o^^L-  c5'9sZ)oc-cr^ 

/£>-//--*&  S' 


Vj  i  Vy£ 


--  A  .  -. 


"66 


.FUEL  rUMP  HO - 


ENGINE  PRESSURES 


S.  VALVE  NO 


ENGINE  OIL 


NO* 


GEAR  BOX 


/Yd 


main  scav 

PSI  PS! 

main  lube! 

psi  _ —  pg 

OUT 


mm 


wm 

?7M 

Wk 

wzn 


s-f  i  3 


I  ms 
S3 


sr  u*£ 


34  \V?  I  sis 


yp.A 


PROP.  PRESS 

HI 

PITCH 

to 

PITCH 

AS 

//s 

■ 

■ 

so* 

//0 

zs 

/JO 

G/B 

G/B 

G/B 

1 

3 

5 

W3M 

SI^SI 

I  E53'< 


,/S  .*  ,/S 


rJMw 1  fiMWuUcDKs.  beibeb— i 

■miiBi 


M<\  /y  .  \tr\Jby\ 

7S\4K0  is  7  1  /to  **i  6 


*  ?  I  jm 


JO 


M3  i 

SKI 


~.  UU  *7 


r.s  ms  . 
9T  itrl&lfrs 


MS 


zrx\M{ 


JdS 

//  \/W[7n 


jo  wo 


m^wamwsA 

kszhihdh 


JM#  \i/e 


KE52I 


3/4 


m  /JO  //a 


So 


To  /jo 


A 


■RiBRaiin 

■■■l^^eaiKaias 


■gHn 


JtJO 


?  JO.  /JO 


r/ci 


&££l 


FUEL  METER  READING 


Cl 


ENGINE  PRESSURES. 


POWER 

TaiMac  PROP 


I  FLOW  HAND 
COND.I  LBS  /  FOLD 
.EVER!  HR.  PSi 


2  offoo 


vbrl 


o 

Ml 

c 

*7 1&LS 
o 


Til 


J?Co 


/C/S' 


mmmmmm 
mmmmm m 


v<foi  /3 


■BjgBaggBiiaB 


<m  Use 


# imi 

%fcOO 

iWKO/ 

Wisto 


mo l> 

VWS 

■/aw/! 

K 

4?lV3| 


•ftjsfr  1/3 


jtfso 


Z«B 

ir»B 

bz» 

wm 

m 
m 


mmmm 

_|_  __  — j— 

■■"cnijjs 

■■MmiEftifeiiaHaaiiBi 

■na 


easaeiaa 


MHHMBBnH 


smwiM  l/i  M  Li Uci 


XBXB6R9 


Jr* 


fj 


1131 


«.  VALVE  NO 


ENGINE  PRESSURES 


COMP. 

MSCH 


TURN  COMP. 
VENT  VENT 


■■ 

MAIN 

PSI 

IN 

LUBE 

PSI- 

OUT 

gear  box 


LUBE 

TEST 


1*22 


PROP.  PRESS 


CON* 

TROL  MI  LO 
VENT  01  PITCH  PITCH  {Lock 


VI B.  METERS 


G/B  G/B  jC/B 


mmvmsg 


T 

'//■ 
'TV  Ml 


IRTmi 

I  PER  I 


£731 

1*2331 

ra 


I  ETUI 


— HMMIM MgSHHB 


IRSRRB1K 


7T> 


ir^ai 


lEml 

I5E3 


Ina 


J?/o 


iSBUpamiH 

fnWhmmm 

nztwm/MAv:* 

ri4lfl^1VA1 


iWt&z21WL 


■E'ininiEan| 
■treivasara 
5fn^sniriri 

k^mrarai 


irararanRHBssgsjssa 


n 


|$£X 

Itoi 


55 


\uM 

f.*m 

\im\ 

NS 

^lajgEBRPf 

fhI 

KF4IEJM 


0 


SI.,  I 


.rii 


BC3H! 


IBEWiSSSg! 


i'l/a 


l©H  __ 
ifiCTMl 


J9  31 


ffiwammmiMMs&ma 


'IKl 


is — 


becj 


ir^iwera^mi 


cmi 


r  72:67*.  />Pom  P^OE"  *V  To  CAgAteo  Fa*,iv**P 


tQrvc&Jb***' 


FUEL  METER  READING  Q  $03^  IV-r-CT 
W  RemitfG- 


I 


itm 


■  ■a: 


r  /  /  ^  l 


POVEK 


i* 

nor  Itoaq. 

ATM  |  PS 


4PW>* 

lss/|fou> 

■K.  IPS 


i3U7 


mm 


■— — is: *1 el  iw'i  w*tk 

^EiSsiiii^HI 


1 1  j  '.  t  < 


%UrA%tLmVh\ 


\mmm\ 


ffUL' 


DAILY  H.P.  READING  £  T.O. 


’4 ’r£***r. 


—■ ■IMglMBBIUPWHWHWiilM 


I  11'Tlkl.VJI 

Mi 


POWER 


POWER 

TuViac  PROP 


I  FLOW !  MAN I- 
COND.I  LBS/  POLO 
.EVERl  HR.  PSt 


\\k)m 


ENGINE  PRESSURES 


ENGINE  OIL 


LEED  GOV.  NO 


GEAR  BOX 


COMP. 

DiSCH 


FROl 

TURB  COMP. 
VENT  VENT 


CONTROL 


PROP.  PRESS 


NO _ COORO.  NO- 


MAIN  I  SCAV 

PSX  I  PS1 

■LUBE  I 

PSJ 

OUT  1  I  OUT 


■nS 


CON¬ 
TROL  HI 
VENT  W  PITCH 


G/B 

- n 

G/B 

G/B 

I 

3 

5 

[mil 


HBjBBjSMHglBililBSglHiaa 

gEBBHPRamHmRHHiBHS 


liSKan^^BHimiRiiRBsssaa 


7m 

m 

Vffi 

Tffpjm 

mwa 


ctbhfi 
re ifp*5 

ERMW& 

nritni 

GFinn 

Rami 

i’&rlUli 

KtIES 1 


111  Cranial 

mmmwmmm 

mwKMm&wmwa 

■■’RQIMIRraM 


H|« 


7<r 


■f!3F3  mwal 
i^rgFyarCTCiral 

B^SwIei3 

Rrrs^jnfanisa 


mil aa— « ii  ip— ■ 1 ■Qij—B | 


■■ill  ■!  ■M  M 

R5SES2J!  wi 

■■Klrea;  m 


■M 


iiSilSjfrnllWKirai 

HIHMSSiSSRSa 

BBHPHSRI 

BRBB 


/0V/-6 


FUEL  METER  READING 


La¬ 


test 

ST 


mop.  ASS  Y.  woK?^OS64hu»  design  no 


TIME 


W22 

TOTAL 

MOT. 


IBS  I 


LAOS  DESIGN  NO.. 


POSER 


FUEL.  CONTROL  NO _ 


FUEL 


POSER 

TaiMae  PROP 


FLOS 

MAI 

LBS/ 

FO 

HR. 

PS 

.FUEL  PUMP  NO.- 


ENGINE  PRESSU 


m 


HnMHHHHI 

mmmmmmmmmmmm 


no  I  to. 


-m  /i 


■sisipaiK 


'i 


fo¥2 


■■'321  ar 


<»> 


2.1  12.  $f  fcT 


*V5  ll£ 


comp. 

DISCH 


118.  210 


iNGINE  PRESSURES 


S.  VALVE  NO. 


ENGINE  OIL 


COMP. 

DISCH 


TURB  O 
VENT  V 


GEAR  BOX 


MAIN 
PSI 

“AIN  LUBE 

PSI  1W  ps 

°UT  I  OUT 


SCAV 

PSI  -  rtST 


mm 

32SiB 


LEED  CONTROL  NO 


PROP.  PRESS 


CON¬ 
TROL  HI 
VENT  IN  PITCH 


G/B  G/B  G/B 


m 


SlEgKKi 


B— —a  jgBtJHMBgsa 

HR— I— sagnEfai  raFZ^^rj— sa  BSHBB  ^ . . SHI 


SO  UJ. 


ftmmi i 


aa^MMia^gBBasaaw 

nSSlH^^l^S^sSia 


7SBm mahum 


IS  \z\Jo 


!fl  0 


RiK.?r 

Min 

SIlRB 


R1K2 

mwsMwml 


mi 

km 


in WKrfzix 
■HIES 


l£f 


szs 


Os'  o 


6 


HIM  SsISSrara 


Tinmnn 

BBagaasia 

IMEnimnnHRl 

IWB^.vhb— ■■■■ 


suy  iTOv/i 

HHI^sHbS 


vM/omm tm 


fuel  meter  reading 


TEST  OF  'VFffi.  Q-f  SK  5&QA9  |f _ SliPM  rf 

STAND  t-  W>yS/?  WORK  ORDER  HO  /AJl-Aof'  /MA  engine  jlL&A _ SEI 

REDUCTlONj^ftM*.  / - CONSTANT  r  SPECIAL  PARTS _ _ _ 

p*» or.  m-v.  un/rJtiASLU** .  design  Mo.VCfetya#  w  ape  design  no. _ fuel  ccntnol  no. _ fuel  pum 


57&/  8 
4m  J  ? 

O 

« 

o 

&%s\> 

sttsbl 

o 

5*111,0  < 
.59Y-50 

O 

ae 

s 

! 

VI 

I 

X 

[■■SSuZZSHHIHI 

IE 

l|  TEMP. 

1  POWER 

I  FUEL 

1  ENGINE 

I 

■ 

pj 

B 

r*u 

BA* 

;| 

■  T.LT. 
'  »F 

1 

B 

gg 

PROP 

RPM 

| 

1 

1 

COND 

LEVEI 

FLOI 

LBSv 

HR. 

r  MANI¬ 
FOLD 
PSI 

1 

Idiff 

.YVENT 

1 

COMP. 

MSCH 

<- 

JR 

*71: 

1 

Iffl 

1 E 

H 

WM 

.2 

m 

m 

11 

\  W 

5 

IBB 

\m 

<8 

Pi 

!3B! 

m 

m 

10 

5*1 

m 

1 

)W 

M* 

m 

s 

3? 

Zi» 

6. 

Ml 

4J£S 

* 

Sta 

f?T 

*i( 

& 

-  '—./1 

zm&. 

• 

111*0. 

% 

££12 

mm 

n(,i 

tp£ 

t£ 

%* 

\W(i 

/i? 

tM. 

m 

ft 

Ml 

flttH 

90s 

7AI 

SH 

61 

0ft 

■W 

■xw.i 

m 

im 

Y*gj 

ie_ 

rf 

tyt 

&  . 

s^T 

9*7 

t*y 

'A£ 

/?& 

ZlLl  , 

m. 

USl 

HL 

m 

/m 

U£L 

r 

-0W 

V 

& 

W) 

42a — 

/* 

_ _ 

W, 

(m_ 

- > 

m 

mi 

unt 

&/ 

/-I 

si 

W 

.490 

/J. 

_ _ 

f/t 

5t*P- 

COM 

as: 

S’ 

it 

^>M 

>L6T 

1  of 

mJbgC 

/Iff 

OQ 

38T 

« 

wz 

06 
33 _ 

« . 

r 

/ 

'j}k 

Zud 

>Uu 

f>/9 

/J*K 

't 

(ika! 

■ 

. 

> 

-7— 

.• 

.» 

— -  - 

- 

■ 

;  • 

•_  - 

S' 

V. 

N. 

_L_ 

. 

r  *“ 

» ■ « * 

•  ,*» 

. 

, 

»  *  , 

.... 

i 

,  ■ 

. 

1  h  i 

k 

; 

■ 

.  ...  . 

\ 

r» 

*> 

N 

K 

• 

H 

.  • 

__i 

DAILY  H.P.  READING  $  T.O. 


T».  '  »•  v. 


-  rf*  . 


■  • 


